Study of the antiviral immune response of zebrafish (Danio rerio) against the hemorrhagic virus SVCV by Varela, Mónica
 
  INSTITUTO DE ACUICULTURA 
 
PROGRAMA DE DOCTORADO 
INTERUNIVERSITARIO EN ACUICULTURA 
 
 
STUDY OF THE ANTIVIRAL 
IMMUNE RESPONSE OF 
ZEBRAFISH (Danio rerio) 





que para la obtención del Título de Doctor por la 
Universidad de Santiago de Compostela presenta 
 
Mónica Varela Álvarez 
SANTIAGO DE COMPOSTELA, 2015 
  
  
SANTIAGO DE COMPOSTELA, 2015 
 
ANTONIO FIGUERAS HUERTA, PROFESOR DE 
INVESTIGACIÓN DEL CSIC, BEATRIZ NOVOA GARCÍA, 
INVESTIGADORA CIENTÍFICA DEL CSIC Y JESÚS LAMAS 




Que la presente memoria titulada “Study of the antiviral 
immune response of zebrafish (Danio rerio) against the 
hemorrhagic virus SVCV”, que para optar al Grado de Doctor 
en Biología presenta Dña. MÓNICA VARELA ÁLVAREZ, ha sido 
realizada bajo nuestra dirección y/o tutela. Y considerando 
que constituye trabajo de tesis, autorizamos su presentación 
a la Comisión Académica correspondiente. 
 
Y para que así conste, expedimos el presente certificado en 
Santiago de Compostela, a 25 de Julio de 2015. 
 






Fdo: Mónica Varela Álvarez  Fdo: Jesús Lamas Fernández 
 




























The work presented in this thesis has been supported by 
the projects: 
 
      -Spanish Ministerio de Ciencia e Innovación 
CSD2007-00002 (AQUAGENOMICS). 
      -Spanish Ministerio de Economía e Innovación 
(AGL2011-28921-C03)  
      -European structural funds (FEDER) and Spanish 
Ministerio de Ciencia e Innovación (CSIC08-1E-102). 
      -European ITN 289209 (FishForPharma). 
      -Predoctoral grant from the JAE Program 






 A mis directores, Bea y Antonio, por estos años, 
por hacer que sea mejor y más fuerte, y sobre todo por 
la confianza que siempre han puesto en mí. GRACIAS. 
 A Suso, por darme la primera oportunidad en este 
“mundillo”, sin ella hoy no estaría escribiendo esto. 
 Posiblemente tampoco estaría escribiendo esto si 
no fuese por ella, por Patri. Gracias por cambiar mi vida, 
aunque por ello una coruñesa fuese a parar a Vigo… 
 Al resto de becarios del grupo, a Rebe, a Fornito y 
a Paolo, por tantas horas compartidas en la mejor 
compañía. A PDR, a Rebeca y a MM, por las charlas y los 
buenos consejos. 
 A los demás miembros del grupo, en especial a 
Álex, por esos momentos inspiradores, las lecciones en 
el confocal y los ánimos en los malos momentos. 
 Thanks to Annemarie and her group for the 3 
months I spent in Leiden. Definitely, time that marked a 
before and an after. Also grateful for the opportunity to 
continue my career as part of their group (A Annemarie y 
a todo su grupo por los 3 meses que pasé en Leiden. Sin 
duda hubo un antes y un después. Agradecida también 
por la oportunidad de continuar mi carrera formando 
parte de su grupo). 
 A mis compis de Lab2 del CIBUS, en especial, a 
Carla, por sus consejos y por “formarme para el éxito”. 
 A todos los que me habéis soportado en los 
últimos años, en los momentos buenos y sobre todo en 
los malos. Agradecimiento especial a mis “Reinas 
Cotillas”, a pesar de mis ausencias ellas siempre están 
ahí. 
 A mis padres y a mi hermana. Nunca podré 
agradeceros lo suficiente todos los años de apoyo 
incondicional. GRACIAS. 
 A mi pequeña familia. A mi BabyLeo, por 
acompañarme en la recta final de esta etapa aún sin 
saberlo y, por portarse bien y no adelantar su fecha de 
nacimiento. A Diego, el mejor compañero de vida, por su 
paciencia y comprensión (incluso los fines de semana de 
trabajo), por sus ánimos, su apoyo incondicional y por 















“Work inspires inspiration. Keep working. If you succeed, 
keep working. If you fail, keep working. If you are 











“An expert is a person who has made all the mistakes 








!"#$%&'%(")*+,#% % % % % % % "%
!"#$%&'%-./0,#% % % % % % % """%
%
!()*+,-' ./' 0,1,-)2' 31+-4567+341/' 81+393-)2' :11)+,' :;;61,'
<,=*41=,'31'>,?-)@3=('A!"#$%&'('$%B%% % % % %%.%
% 1212%3,/+.'"#4%.#%.5%"5',6$"&*#%7"#,.#,%8&7,0% 9%
% 12:2%3,/+.'"#4%"55.$,%"88*5"$;% % % <%




% 12B2%3,/+.'"#4%.57%>"+.0%"5',6$"&5#% % % 1C%
% 12F2%G,',+,56,#% % % % % 1F%
!()*+,-'C/'<)+341)2,')15'83;=% % % % % D.%
!()*+,-' D/' !()-)7+,-3=)+341' 4@' :1+,-@,-41E:1567,5' 0,1,=' 4@' +(,'
%F*)15,5':G:$'G);32H'31'>,?-)@3=(% % % % % DI%
% 9212%D5$+&7*6$"&5% % % % % 9H%
% 92:2%I.$,+".0#%.57%I,$4&7#% % % % <1%
% 9292%G,#*0$#% % % % % % <?%
% 92<2%J"#6*##"&5% % % % % ?1%
% 92C2%G,',+,56,#% % % % % ?F%
% 92?2%K*@@&+$"5)%D5'&+8.$"&5% % % % B?%
!()*+,-'J/'!()-)7+,-3=)+341'4@':1+,-2,6K31EL'31'>,?-)@3=(% % MD%
% <212%D5$+&7*6$"&5% % % % % FC%
% <2:2%I.$,+".0#%.57%I,$4&7#% % % % F?%
% <292%G,#*0$#% % % % % % H:%
% <2<2%J"#6*##"&5% % % % % 1L1%
% <2C2%G,',+,56,#% % % % % 1LB%
% <2?2%K*@@&+$"5)%D5'&+8.$"&5% % % % 11:%
!()*+,-'N/'!()-)7+,-3=)+341'4@'L'O,-@4-31'0,1,='31'>,?-)@3=(%%%%..N%
% C212%D5$+&7*6$"&5% % % % % 11B%
% C2:2%I.$,+".0#%.57%I,$4&7#% % % % 11F%
% C292%G,#*0$#% % % % % % 1::%
% C2<2%J"#6*##"&5% % % % % 19C%
% C2C2%G,',+,56,#% % % % % 19H%
% C2?2%K*@@&+$"5)%D5'&+8.$"&5% % % % 1<9%
!()*+,-'L/'&P!P'&H=+,;37':1@,7+341'31'>,?-)@3=('Q)-9),')=')'R45,2'
4@'S,;4--()T37'U3=,)=,' ' % % % %%%%%%%%%.JI%
% ?212%D5$+&7*6$"&5% % % % % 1<H%
% ?2:2%I.$,+".0#%.57%I,$4&7#% % % % 1C1%
% ?292%G,#*0$#% % % % % % 1C<%
% ?2<2%J"#6*##"&5% % % % % 1??%
% ?2C2%G,',+,56,#% % % % % 1?F%
% ?2?2%K*@@&+$"5)%D5'&+8.$"&5% % % % 1B<%
!()*+,-' I/' Q,6K47H+,' <,=*41=,' )15' :1@2);;)+341' 56-31T' &P!P'
:1@,7+341'31'>,?-)@3=('Q)-9),% % % % %%%%%%%%%.IN%
% B212%D5$+&7*6$"&5% % % % % 1BB%
% B2:2%I.$,+".0#%.57%I,$4&7#% % % % 1BF%
% B292%G,#*0$#% % % % % % 1F9%
% B2<2%J"#6*##"&5% % % % % 1H9%
% B2C2%G,',+,56,#% % % % % 1HB%
% B2?2%K*@@&+$"5)%D5'&+8.$"&5% % % % :L:%
!()*+,-'M/'0,1,-)2'U3=76==341% % % % %%%%%%%%%CVN%
!41726=341=' ' ' ' ' ' ' '''''''''C.N'
'
<,=6;,1% % % % % % % %%%%%%%%%C.W'
%
!41726=341,=% % % % % % % %%%%%%%%%CDD%







',-./0%1232%5)."/0,+$(#"/*+')*,6(&/"7/)( ( ( ( ( 8(
',-./0%1242%9/"/&%'(')*)+(,*(-)."/0,+$(')*%3)( ( ( ( :(
',-./0%1252%;*#,7,"/&(</##)"*(")6%'*,#,%*(,*(-)."/0,+$(( ( ( 4=(
%
',-./0%4212%>?*#)*?(/*1(<$?&%')*)#,6(/*/&?+,+( ( ( ( @A(
',-./0%4232%>)B2)*6)(/*/&?+,+(/*1(+#"26#2"/&(1%3/,*(%0(#$)(-)."/0,+$(CDCE+( 8=(
',-./0%4242%E,++2)+F+<)6,0,6()G<")++,%*(%0(-)."/0,+$(!"!#(')*)+( ( ( 8H(
',-./0%4252%$%&'!#()()00)6#(%0(CDI+(%*(!"!#*()G<")++,%*(,*(5D@(6)&&+( ( 8@(
',-./0%4262%$%&'!#()()00)6#(%0(CDI+(%*(!"!#*()G<")++,%*(,*(J,1*)?(<",3/"?(6)&&(62&#2")+
( ( ( ( ( ( ( ( ( 88(
',-./0% 4272% $%& '!#()( )00)6#( %0( 7,"/&( ,*0)6#,%*( ,*( 5D@( 6)&&+( /*1( J,1*)?( <",3/"?( 6)&&(
62&#2")+(( ( ( ( ( ( ( ( 8A(
',-./0% 4282( $%& '!#()( )00)6#(%0( 7,"/&( ,*0)6#,%*(/*1( CDI( #")/#3)*#( ,*( J,1*)?(<",3/"?(
6)&&(62&#2")+( ( ( ( ( ( ( ( 8K(
',-./0% 4292% $%& '!')( )00)6#( %0( 7,"/&( ,*0)6#,%*( %*( !"%*L(+,-.( /*1( !"!#( )G<")++,%*( ,*(
J,1*)?( ( ( ( ( ( ( ( ( 8M(
',-./0%42:N(;*#,7,"/&(/6#,7,#?(%0(CDCE+(4H.L(4O/(/*1(4A/(,*(&/"7/)(,*0)6#)1(P,#$(>QRQ
( ( ( ( ( ( ( ( ( :4(
',-./0%#4212(R%*+#,#2#,7)()G<")++,%*(%0(!"!#(')*)+(,*(5D@(6)&&+(/*1(,*(J,1*)?(<",3/"?(
6)&&(62&#2")+( ( ( ( ( ( ( ( A:(
',-./0%#4232(S,%&%',6/&(/6#,7,#?(%0(")6%3.,*/*#(-)."/0,+$(CDI+(( ( AA(
(
',-./0%5212%5)."/0,+$(!/0(')*)(%"'/*,-/#,%*( ( ( ( ( MO%
',-./0%5232%!TD(/*1(<")1,6#)1(/3,*%(/6,1(+)B2)*6)(%0(-)."/0,+$(CU:( ( M@%
',-./0%5242%;3,*%(/6,1(/&,'*3)*#( ( ( ( ( ( M8(
',-./0%5252(9$?&%')*)#,6(")&/#,%*+$,<( ( ( ( ( M:(
',-./0%5262(9")1,6#)1(#)"#,/"?(+#"26#2")(%0(-)."/0,+$(CU:(6%3</")1(P,#$($23/*(/*1(
#"%2#(CU:( ( ( ( ( ( ( ( MA(
',-./0%5272(5)."/0,+$(!/0L(!/0((/*1(12345(#,++2)F")&/#)1()G<")++,%*( ( MK(
',-./0% 5282% E,3)( 6%2"+)( %0( !/0L( #%"6L( !/37L( !/0(( /*1( 12345( )G<")++,%*( /0#)"(
+#,32&/#,%*(P,#$(9;V9+( ( ( ( ( ( ( MM(
',-./0%5292%!*#%')*?(%0(!/0L(!/0((/*1(12345(')*)+( ( ( ( 4==(
',-./0%52:2%$%&*!#8($?.",1,+/#,%*(%*(O(1<0(-)."/0,+$()3."?%+( ( ( 4=4(
(
',-./0%6212%9)"0%",*(+)B2)*6)+(&%6/#,%*( ( ( ( ( 4HO%
 ii 
!"#$%&'()*)!"#$%&'()*!+#%',%(-)!).%/0./%#!&-1!)(2(3&%(.45(1#-.(.4!+#%0#-.&6#)! 789!
!"#$%&'()+)':;!%#0,-).%/0.(,-! ! ! ! ! ! 789!
!"#$%&'(),)';&%<(-(&-!)#3#0.(,-!&-1!+*43,6#-#.(0!.%##! ! ! 78=!
!"#$%&'()()'>0*#2&.(0!6#-#!#?,3/.(,-! ! ! ! ! 78@'





!"#$%&'()11)!!"#$%#&'!%#)+,-)#!(-!>PAPB(-'#0.#1!3&%?&#! ! ! 7:9!
!"#$%&'3()1)'>PAP!)4).#2(0!(-'#0.(,-!(-!E#$%&'()*!3&%?&#! ! ! 79:'
!"#$%&'3()*)'A#33!2&%G#%)!&-&34)()!,'!E#$%&'()*!G(1-#4!+,+/3&.(,-)! ! 799!
!"#$%&'3()+)!Q-%#0,-0(3#1!.%##! ! ! ! ! ! 79R!
!
!"#$%&'-)1)!N-'#0.(,-!0,/%)#! ! ! ! ! ! 7RR!
!"#$%&'-)*)'K,))!,'!#-1,.*#3(/2!'3/,%#)0#-0#!(-!(-'#0.#1!3&%?&#! ! 7RD!
!"#$%&'-)+)!S-1,.*#3(/2!(-.#6%(.4!TNU! ! ! ! ! 7RF!
!"#$%&'-),)!S-1,.*#3(/2!(-.#6%(.4!TNNU! ! ! ! ! 7RF!
!"#$%&' -)()! SC+%#))(,-! VLAH! 2#&)/%#2#-.)! ,'! ?&)0/3&%! #-1,.*#3(/2B%#3&.#1!





!"#$%&'.)1)!Y#/.%,+*(3)!&-1!2&0%,+*&6#)!%#)+,-1!.,!>PAP! ! ! 7D9!
!"#$%&'.)*)!Z&0%,+*&6#!1#+3#.(,-!(-!E#$%&'()*!3&%?&#! ! ! 7D=!
!"#$%&'.)+)'>PAP!#3(0(.)!&-!(-'3&22&.,%4!%#)+,-)#! ! ! ! 7D@!
!"#$%&'.),)!>PAP!(-1/0#)!2&0%,+*&6#)!+4%,+.,)()! ! ! ! 7DD!
!"#$%&'.)()!N-.#%3#/G(-B7!!1#.#0.(,-!1/%(-6!>PAP!(-'#0.(,-! ! ! 7FW!
!"#$%&'.)-)'N-.#%3#/G(-B7!!%#3#&)#!()!(-1/0#1!$4!>PAP!(-'#0.(,-! ! 7F7!
!"#$%&'.).)'L4%,+.,)()!(-1/0#1!$4!>PAP!(-'#0.(,-! ! ! ! 7F7!
!"#$%&'.)/)'!#$+,-!,?#%B#C+%#))(,-!&-1!(-'3&22&.,%4!%#)+,-)#!(-!E#$%&'()*!3&%?&#
! ! ! ! ! ! ! ! ! 7F8!
!"#$%&' 3.)1)! Y#/.%,+*(3! +,+/3&.(,-! 0*&-6#)! (-! >PAPB(-'#0.#1! 3&%?&#! &.! 89! *,/%)!
+,).B(-'#0.(,-! ! ! ! ! ! ! ! 8W8!





$+,-.%/0/0%!"#$%&"'()%"*+,-."/*#%#.01",1%0#"*2%3,4'(+"#$% % % %%56%
$+,-.%/010%708(*%&"'()%"*+,-."/*#%#.01",1%0#"*2%3,4'(+"#$% % % %%56%
%
$+,-.% #20/0% 9,:0,*-,% /+% #;,-"+"-% ;'"8,'#% 1,#"2*,1% +/'% <=!% -/*+"'8(."/*>% :?@=%
,A;,'"8,*.#%(*1%,A;',##"/*%&,-./'%-/*#.'0-."/*% % % % %%BC%
$+,-.% #2010% D--,#"/*% *084,'#% /+% .$,% E!EF% #,:0,*-,#% /4.("*,1% +'/8% G,*,H(*I>%
J*#,84)%(*1%K*";'/.%1(.(4(#,#%0#,1%./%-/*10-.%;$L)/2,*,-".%(*()L#"#% %%CM%
$+,-.%#2020%E1,*.".",#%(*1%#"8")('".",#% % % % % %%C5%
%
$+,-.%#30/0%<)"2/*0-),/."1,%#,:0,*-,#% % % % % 55N%
$+,-.%#3010%?'/.,"*%#,:0,*-,#%-/8;('"#/*%(8/*2%EO6%8/),-0),#% % 55P%
%
$+,-.%#40/0%<)"2/*0-),/."1,%#,:0,*-,#% % % % % 5Q6%
%
$+,-.%#50/0%<)"2/*0-),/."1,%#,:0,*-,#% % % % % 5BQ%



















  3 
!"
!"!"#$%&'()*+,#(+#(-#*-)%./*01+#2*+%(+%#302%4#
#$%&'()*+" ,!"#$%& '('$%-" +'*" %$$." /*$0" '*" '" 120$3" )."
&$*$'&4+" (2&" 12&$" 5+'." !66" 7$'&*" ,8/33)9'." '.0" :)1;" <66=->" ?+$"
@$%&'()*+" )*" '." 2/5*5'.0).A" 5223" (2&" $1%&7232A)4'3" &$*$'&4+;" %/5"
'3*2"(2&"A$.21)4*;"A$.$5)4*"'.0")11/.232A7",B292'"'.0"C)A/$&'*;"
<6!<D" 8'.52&)$332" '.0" #2.;" <6!<->" E12.A" 5+$" '09'.5'A$*" 2(" 5+$"
/*$"2("@$%&'()*+"'*"'."'.)1'3"120$3"F$"4'."+)A+3)A+5")5*"*1'33"*)@$;"
&$3'5)9$37" &'G)0" 3)($" 4743$;" $'*$" 2(" %&$$0).A" '.0" A$.$5)4"
120)()4'5)2.;" $H5$&.'3" ($&5)3)@'5)2." '.0" $1%&72" 5&'.*G'&$.47"
,I$*5$&()$30"<666D"BJ**3$).KL23+'&0;"<66<->"
?+$" '09'.5'A$" 2(" 5+$" ).4&$'*$0" /*$" 2(" @$%&'()*+" '*" '"
9$&5$%&'5$" 120$3" +'*" ('4)3)5'5$0" 5+$" 0$9$32G1$.5" 2(" A$.21)4"
5223*>" #$%&'()*+" A$.21$" )*" '9')3'%3$" 2.K3).$"
,FFF>$.*$1%3>2&AMN'.)2O&$&)2MP.(2MP.0$H-;" ('45" 5+'5" +'*"
G&21G5$0" 5+$" )0$.5)()4'5)2." '.0" '..25'5)2." 2(" )5*" A$.$*>"
C/&5+$&12&$;"G&2A&$**" )."5+$"Q.2F3$0A$"2("5+$"@$%&'()*+"A$.21$"
+'*" %$$." ('4)3)5'5$0" %$4'/*$" 2(" 5+$" +)A+37" 42.*$&9$0" *7.5$.7"
2%*$&9$0" F)5+" 5+$" +/1'." A$.21$" ,C)A/&$" !>!->" ?+)*" )*" 2.$"
'09'.5'A$"5+'5"$.42/&'A$*"5+$"/*$"2("@$%&'()*+"'*"'"120$3;"%/5"*2"
)*" 5+$" $'*$" 2(" A$.$&'5).A" 1/5'.5" 3).$*;" 5&'.*A$.)4" 3).$*" '.0"
5&'.*)$.5" $#&)$)%"'**'7*>"R2&$29$&;"@$%&'()*+"%)232A7"'332F*"&$'07"
'44$**" 52" '33" 0$9$32G1$.5'3" *5'A$*;" '.0" 5+$" 2G5)4'3" 43'&)57" 2("




57G$*" 2(" 4'.4$&" ,I+)5$" $5" '3>;" <6!VD" W'*)A+'$1)" $5" '3>;" <6!X-;"
E3@+$)1$&Y*"0)*$'*$" ,B$F1'."$5"'3>;" <6!Z-;"2%$*)57" ,C2&.KT/.["$5"
'3>;" <6!Z-" 2&" 4'&0)'4" 0)*$'*$" ,\'QQ$&*;" <6!!-;" '12.A" 25+$&*>" P."
'00)5)2.;"@$%&'()*+" )*"%$).A"F)0$37"/*$0"'*"'"5223" (2&"5+$"*5/07"2("
).($45)2/*" 0)*$'*$*" '.0" +2*5KG'5+2A$." ).5$&'45)2.*" ,B292'" '.0"
C)A/$&'*;"<6!<D"?2%)."$5"'3>;"<6!<->"B/1$&2/*"%'45$&)'3;" 9)&'3"'.0"












L,36'#.-1" H*--,--,-" '" 1.&1(?" +,2,(*H,+" .))$%," -?-0,)"
01'0" '((*M-" .%" +,H01" -0$+?" *#" 3*01" 01," 3'-./" '-H,/0-" *#" 01,"
.))$%*(*&./'(" 6,-H*%-," '%+" .0-" .%0,6'/0.*%" M.01" +.##,6,%0"
*6&'%.-)-" '%+" H'01*&,%-" 7>*2*'" '%+" N.&$,6'-" ;<!;=" A'%0*6.,((*"
'%+"L*%:";<!;G9"
O%%'0," .))$%," 6,-H*%-,-" '6," /1'6'/0,6.-0./" *#" '(("
,$4'6?*0./" *6&'%.-)-" '%+" 6,H6,-,%0" 01," %*%E-H,/.#./" +,#,%-,"
'&'.%-0" H'01*&,%-9" L,36'#.-1" .%%'0," .))$%," 6,-H*%-," .-"
  5 
!"
#$%&$'()" *+" #(,,-,./0" %$,(#-,./0" #1(%2#.," .3)" &1+'2#.,"
#$%&$3(34'5"
61(" &/23#2&.," #(,,-,./" #$%&$3(34'" $7" 41(" 8(*/.72'1" 233.4("
2%%-3(" '+'4(%" ./(" &1.9$#+42#" %.#/$&1.9('" .3)" 3(-4/$&12,'0"
:12#1" ./(" '2%2,./" 4$" 41$'(" 23"%.%%.,'" 23" 4(/%'" $7"%$/&1$,$9+0"
%$,(#-,./" '293.4-/('" .3)" 7-3#42$3.,24+" ;<(33(44" (4" .,50" =>>!?5"
@41(/"#(,,"4+&('0".'"3$3A'&(#272#"#+4$4$B2#"#(,,'";CDD'?0"#$3'2)(/()"
41(" (E$,-42$3./+" &/(#-/'$/" $7" %.%%.,2.3" CF" #(,,'0" 1.E(" *((3"
2)(34272()" 23" 8(*/.72'1" *-4" 41(2/" 7-3#42$3.,24+" 3(()'" +(4" 4$" *("
'4-)2()";G$''"(4".,50"=>>H?5"61("(B2'4(3#("$7"4/.3'9(32#",23('":241"
7,-$/('#(34"233.4("#(,,'";I29-/("!5=?".3)"41("(.'("$7"E2(:2390"%.J("
8(*/.72'1" %$)(," $3(" :241" ." 1291" &$4(342.," 7$/" 41(" '4-)+" $7" 41("
234(/.#42$3'" *(4:((3" 1$'" #(,,'" .3)" &.41$9(3'5"G$/($E(/0" )-/239"
41(" 72/'4" 7$-/" ).+'" $7" )(E(,$&%(340" 41(" 8(*/.72'1" (B12*24'" 3$"
.).&42E(" 2%%-324+"%./J(/'" ;6/.E(/"(4" .,50" =>>K?5" 612'" 7.#4"%.J('"





!"#$%&' ()*)"+&,%-."/0' 1%-2/#&2"3' 4-%5-&)"O").+'"&$'4A7(/42,28.42$3" 4/.3'9(32#"69;G&BPQIR?" 8(*/.72'1"
,./E.("'1$:239"7,-$/('#(34"3(-4/$&12,'5"
  6 
!"
#$%&'()*+"),,'-$")../,$"*0*-$."*+12*"'"*-&1,3"4$3&$$"1("
*$5/$,6$" 61,*$&7'-)1," )," .',0" 3$,$*" 1(" -+$" ),,'-$" )../,$"
*0*-$.8" 9$7$&':" 3$,$*" ),71:7$4" )," -+$" ),,'-$" &$*;1,*$<" '*"
60-1=),$*" 1&" >1::?:)=$" &$6$;-1&*" @>AB*C<" ;&$*$,-" '" +)3+" *$5/$,6$"
+1.1:130"2)-+"-+1*$"1(".'..':*"',4"6/&&$,-"*-/4)$*"'&$"(16/*$4"
1," *$5/$,6$" +1.1:130" ',4" (/,6-)1,':" +1.1:1308" D$*;)-$" -+$"
*$5/$,6$"61,*$&7'-)1,<"-+$"E$%&'()*+"3$,1.$"+'*",/.$&1/*"3$,$"
4/;:)6'-)1,*"@F)3/&$"!8GC<"'*"),"-+$"6'*$"1(";$&(1&),"3$,$*8"H,4"-+)*"
('6-<" 2+)6+" */;;1*$4:0" &$;&$*$,-*" '," $71:/-)1,'&0" '47',-'3$" ),"
'5/'-)6" 1&3',)*.*<".1&$" $I;1*$4" -1" ;'-+13$,*<".'=$*" E$%&'()*+"
(/,6-)1,':" *-/4)$*" 4)(()6/:-" -1" 61.;'&$" -1" -+1*$" .'4$" )," +)3+"
7$&-$%&'-$*8"
 
!"#$%&' ()*)' +,%,-.#' #&/&0' "/' 1&2%,3"04' #&/.5&)"J)&6:$";:1-"1(";'&':13"3$,$*" (&1."-+$"!"#$%& '('$%"
3$,1.$" 4$&)7$4" (&1." -+$" 90,-$,0" D'-'%'*$" @*0,-$,04%8/1&$31,8$4/K*0,-$,)L4%KC" ',4" /*),3" -+$"
M1.1"*';)$,*"3$,1.$"'*"1/-3&1/;8"




/,3('&-*-4" 5''()%" &**+'&)6" &-" )$%" 1&,-)" 0&'%" /1" 7%1%'8%" (3(&'-)"
.()$/3%'-"('7"&'1%8)&/'-"9:&*;,%00"('7"<%+)0%,=">??!@4"
5'7+8)&/'"/1")$%"(')&2&,(0"&''()%"&**+'%",%-./'-%"7%.%'7-"
/'" ,%8/3'&)&/'"/1" 2&,(0" 8/*./'%')-";6"$/-)4"A%00-"/1" )$%" &**+'%"
-6-)%*" 7%)%8)" 2&,+-%-" )$,/+3$" .())%,'" ,%8/3'&)&/'" ,%8%.)/,-"
9BCC-@"0/8()%7"&'-&7%"/,"&'")$%"8%00"-+,1(8%4"D%,)%;,()%"8%00-"%E.,%--"
*('6" 7&11%,%')" BBC-" ('7" (*/'3" )$%-%" F%" 1/+'7" #GC-=" ,%)&'/&8"
(8&7H&'7+8&;0%" 3%'%" 5H0&I%" ,%8%.)/,-" 9CGC-@=" '+80%/)&7%"
/0&3/*%,&J()&/'" 7/*(&'H0&I%" ,%8%.)/,-" 9KGC-=" (0-/" 8(00%7" KLAM#="
GCC" ('7" BNO" 7/*(&'" .,/)%&'-@" ('7" 86)/-/0&8" OKL" -%'-/,-4" #$%"
%E&-)%'8%"/1"*+0)&.0%"2&,(0"-%'-&'3"BCC-"&*.,/2%-")$%"8%00",%-./'-%"
('7" (00/F-" (" P+&8I06" ('7" %11%8)&2%" 7%1%'8%4" BBC-" &'&)&()%"
(')&*&8,/;&(0" 7%1%'8%" *%8$('&-*-" )$,/+3$" -%2%,(0" 8/'-%,2%7"
-&3'(00&'3" .()$F(6-" 9<,/J" ('7" Q/'(8I=" >?!R@4" #$&-" +0)&*()%06"
,%-+0)" &'" )$%" (8)&2()&/'" /1" 3%'%-" ('7" -6')$%-&-" /1" */0%8+0%-="
&'80+7&'3" 86)/I&'%-=" 8$%*/I&'%-=" 8%00" (7$%-&/'" */0%8+0%-=" ('7"
&**+'/,%8%.)/,-"9LI&,("%)"(04=">??S@="F$&8$")/3%)$%,"/,8$%-),()%"
)$%" %(,06" $/-)" ,%-./'-%" )/" &'1%8)&/'" ('7" ()" )$%" -(*%" )&*%"
,%.,%-%')" ('" &*./,)(')" 0&'I" )/" )$%" (7(.)&2%" &**+'%" ,%-./'-%"
9Q/3%'-%'=" >??T@4" BCC-" 7%)%8)&'3" 2&,(0" .()$/3%'-" 0%(7" )/" )$%"
(8)&2()&/'" /1" ),('-8,&.)&/'" 1(8)/,-" -+8$" (-" &')%,1%,/'" ,%3+0()/,6"
1(8)/,-" 95CU-@"('7"'+80%(," 1(8)/,"I(..(";%)(" 9KUVW@")/" &'7+8%")$%"
(')&2&,(0"&')%,1%,/'"('7"&'10(**()/,6"&**+'%",%-./'-%-"9X+"('7"
A$%'=">?!Y@4"
#$%" (8)&2()&/'" /1" 5CU-" &'7+8%-" )$%" .,/7+8)&/'" /1" -%2%,(0"
(')&2&,(0" ,%-./'-%H,%0()%7" 3%'%-4" #$%" &')%,1%,/'" 95UK@" -6-)%*" &-"
8,+8&(0"&'")$%"1&3$)"(3(&'-)"2&,+-="('7"&-"8(.(;0%"/1"8/'),/00&'3"*/-)="
&1"'/)"(00="2&,+-"&'1%8)&/'-"&'"(;-%'8%"/1"(7(.)&2%"&**+'&)6"9C('7(00"
('7"Z//7;/+,'=">??[@4" 5'"(8+)%"2&,(0" &'1%8)&/'-=" 5UK" &'7+8%-" 5UKH
-)&*+0()%7" 3%'%-" 95\Z-@=" F$&8$" 8/'),&;+)%" )/" )$%" /2%,(00" %11%8)-"
  8 
!"
#$#%&'(" #" $%)*&" )%+,'" -.#/0*+" #&/" 1%00%#2'3" 45567" .89:$$%&'" #&/"
;%8*3"45!!<="
>9*" %&?0#22#(:+@" +*'A:&'*" %&%(%#(*/" #?(*+" +*8:$&%(%:&" :?"
)%+,'" %'" #0':" %2A:+(#&(" ?:+" (9*" 80*#+#&8*" :?" )%+#0" A#(9:$*&'="
B8(%)#(%:&" :?" CDEF" (+%$$*+'" A+:/,8(%:&" :?" A+:G%&?0#22#(:+@"







9:'(" N;;'" (9#(" +*8:$&%Q*" #" 2,0(%(,/*" :?" A#(9:$*&G#'':8%#(*/"
2:0*8,0#+"A#((*+&'"-NBRN<="R,0(%A0*">K;'"9#)*"S**&"%/*&(%?%*/"%&"
(9*" Q*S+#?%'9" $*&:2*"#'"4P"A,(#(%)*" )#+%#&('":?" >K;" ?#2%0@"O*+*"
%/*&(%?%*/"-.,00%)#&"#&/"T%23"4556<="B0(9:,$9"&:("#00":?"(9*"0%$#&/'"
'A*8%?%8" ?:+" *#89" +*8*A(:+" 9#)*" S**&" %/*&(%?%*/3" %(" %'" H&:O&" (9#("




!"#%3" !"#&'()3" !"#*" #&/" !"#++3" O9%89" %'" ,&%U,*" %&" ?%'93" 9#)*" S**&"
+*0#(*/"O%(9"(9*"+*'A:&'*"#$#%&'(")%+,'"-D%$,+*"!=P<="!"#$"#&/"!"#++"
'9#+*" '%$&%?%8#&(" +*'*2S0#&8*" +*$#+/%&$" 8*00,0#+" 0:8#0%Q#(%:&" #&/"
2:0*8,0#+"?,&8(%:&"-N%*(+*((%"#&/"1%*$*+(V*'3"45!P<"#&/"8#&"/*(*8("
)%+#0"+*A0%8#(%:&"S@"S%&/%&$"(:"/:,S0*G'(+#&/*/";CB"-/';CB<":+"%('"
#&#0:$" A:0@" JWX=" Y&" (9*" :(9*+" 9#&/3" !"#%" #&/" !"#&" 'A*8%?%8#00@"
+*8:$&%Q*" '%&$0*G'(+#&/*/" ;CB" -'';CB<" #&/" !"#*" +*8:$&%Q*'"
,&2*(9@0#(*/"XAZ"[CB"A+*'*&("%&"(9*"$*&:2*'":?")%+,'=""
\*S+#?%'9"!"#$"(+#&'8+%A('"O*+*",AG+*$,0#(*/"%&"+*'A:&'*"(:"
%&?*8(%:&" O%(9" .&#H*9*#/" ;9#S/:)%+,'" -.];^<3" #" '';CB" )%+,'"
  9 
!"
#$%&'()"&*"('+,"-../0+"!"#$"1(2"('23"4567&84'(*&9"947:)8"()":);&<*:3)"
1:*%" =:7('" >&?377%(8:<" @&5*:<(&?:(" =:742" #=>@=0" #A3B3(" &*" ('+,"




PRG" 2*:?4'(*:3)" #@4)9(7(?" &*" ('+," -.!-0" ()9," 947:)8" '(7B(&""
1(*&7E37)&"()9"2F2*&?:<":);&<*:3)"1:*%"@=G="#JK5&D6L4M3D"&*"('+,"
-.!.N"=(7&'("&*"('+,"-.!O(0"1(2"7&537*&9+"!"#',"!"#()*+"()9"!"#,"1&7&"
':**'&" 2*49:&9" :)" D&E7(;:2%," 3)'F" *%&" ?394'(*:3)" 3;" !"#'" ()9" !"#()"
1&7&" <3);:7?&9" (8(:)2*" @=G=" :)" D&E7(;:2%" #=(7&'(" &*" ('+," -.!O(0+"






 S%:2" 7&<&5*37" ;(?:'F" :2" <3?532&9" EF" *%7&&" ?&?E&72R"
7&*:)3:<"(<:96:)94<:E'&"8&)&" P" #HPX6P0" #A:&"&*"('+,"-.!/0,"?&'()3?("
9:;;&7&)*:(*:3)" (223<:(*&9" ;(<*37" /" #LYI/0" #Z34" &*" ('+," -.!O0" ()9"
'(E37(*37F"3;"8&)&*:<2"()9"5%F2:3'38F"-" #JX$-0" #Z34"&*"('+,"-..[0+"
S%&F" (7&" <F*323':<" 7&<&5*372" 3;" *%&" ;(?:'F" 3;" Y\]Y^>" E3]" HAI"
%&':<(2&2"1:*%"*%&"<(5(<:*F"3;"9&*&<*:)8"*%&"57&2&)<&"3;"B:7('"HAI2+"
P)" 8&)&7('," HPX6P" 57&;&7&)*:(''F" E:)9" *3" (" 2%37*," 4)<(55&9" /_6
*7:5%325%37F'(*&9" #/_65550" 22HAI" W4]*(532&9" *3"("2%37*" 7&8:3)"3;"
92HAI" #>37)4)8" &*" ('+," -..C0," 1%&7&(2" LYI/" 7&<38):D&2" *%&"
:)*&7)('"945'&]"2*74<*47&"3;"92HAI"#`4"&*"('+,"-.!a0+"b3*%"7&253)9"
('23"*3"9:;;&7&)*62:D&9"53'F"PRG,"("2F)*%&*:<";37?"3;"92HAI"#U(*3"&*"
('+," -..V0+" c)" *%&" 3*%&7" %()9," JX$-" E:)92" *3" 92HAI" ()9" 22HAI"
1:*%" %:8%&7" (;;:):*F" *%()" E3*%" HPX6P" ()9" LYI/" #L37&2<3" ()9"
b&4*'&7,"-.!.0+">31&B&7,"*%&";4)<*:3)"3;"JX$-":)"B:742"7&<38):*:3)"
()9"2:8)(':)8"%(2"7&?(:)&9"<3)*73B&72:(',"(2":*"%(2"E&&)"2488&2*&9"
  10 
!"
#$%&" '()*%+,(" *'-" .$/+%+,(" 0()12*%$03" 0$2(/" 4$0" 5678" +'" *'%+,+0*2"
+991'("0(/.$'/(/":;&1"(%"*2<="8>!?@<"A&("B5B"9(9#(0/"BC6DC"*'-"
EFGH"I$'%*+'"%J$"KD%(09+'*2"LGBF"-$9*+'/="&$J(,(0"5678"-$(/"







#3" 2+)&%" #21(" /S1*0(/=" K5B/" #3" -*0T" #21(" /S1*0(/" *'-"FKG" /('/$0/" #3" 0(-" /S1*0(/<'60(3" /S1*0(/"
0(.0(/('%"'$'D+-('%+4+(-")('(/"+'"%&(")('$9("$4"U(#0*4+/&<'
'
" A&(" B5B/" *0(" I01I+*2" %$" %&(" BKG" ,+01/" %0+))(0(-" *'%+,+0*2"
/+)'*22+')".*%&J*3/"+'"9*99*2/<"C'"U(#0*4+/&="-*%*"*0("2+9+%(-"%$"*"
I$1.2(" $4" /%1-+(/" #1%" /((9/" %&*%" /+)'*22+')" I*/I*-(/" *I%+,*%(-"
*4%(0" ,+0*2" 0(I$)'+%+$'" #3" B5B/" *0(" /+9+2*0" %$" %&$/(" +'" &+)&"
,(0%(#0*%(/":P+)10("!<?@<" CPK"/+)'*22+')".*%&J*3"*'-"+'42*99*%$03"
0(/.$'/("*0("*I%+,*%(-"*4%(0"K5B/"0(I$)'+U("%&(",+01/<"V%+912*%+$'"
$4" LGBF"-$9*+'" $4" U(#0*4+/&" !"#$%" /+)'+4+I*'%23" *I%+,*%(/" -("KPWM"
  11 
!"
#$%" &'(")*+$#,*$+"-#./0#1)2" ,3#%*$+" .4" ./3"35-63))*4$"47" !"#$2" %&'"
#$%"&'(8*$%9:3%"()2"%*+,-"#$%";*-36*$"<(*3"3."#,=2">?!@A="B3:3$.,12"
C/3$"3."#,=2"<>?!@A"63-46.3%"./#."./3"D$4:D%40$"47".%+/0"35-63))*4$"
63-63))3%" ./3" #$.*;*6#," #$%" *$7,#EE#.461" 63)-4$)3)" %96*$+" #$"
*$73:.*4$" 0*./" $36;49)" $3:64)*)" ;*69)" <((FA" *$" G3H6#7*)/=" I$" ./3"
4./36" /#$%12 (3$-" 0#)" 9-863+9,#.3%" *$" :3,," ,*$3)" 74,,40*$+" ./3"
*$73:.*4$" 0*./" JFCF" <K49" 3." #,=2" >?!LA=" M4634;362" ./3" 4;368
35-63))*4$" 47" (3$-8)-,*:3%" 746E)" *$" 7*)/" :3,,)" 63)9,.3%" *$"
)*+$*7*:#$." *$%9:.*4$" 47" .1-3" &" *$.367364$" -64E4.36" #:.*;*.1" #$%"
3$#H,3%"./3"-64.3:.*4$"47".6#$)73:.3%":3,,)"#+#*$)."JFCF"*$73:.*4$"
<K49"3."#,=2">?!LA="'96./36E4632"&+45"-,#1)"#";361"*E-46.#$."64,3"*$"




" (PB)" :4E-6*)3" #" 7#E*,1" 47" *$.6#:3,,9,#6" -#./4+3$"
63:4+$*.*4$"63:3-.46)"./#.":#$"#:.*;#.3"./3"*$$#.3"*EE9$3")1).3E"
;*#" ('QR2" E*.4+3$8#:.*;#.3%" -64.3*$" D*$#)3" <MSTUA2"
*$7,#EE#)4E32" #$%" &'(" )*+$#,*$+" <P9-736" #$%" U#$$3+#$.*2" >?!OA="
(PB)" :4E-6*)3" #" ,#6+3" 63:3-.46" 7#E*,1" H9." 4$,1" (PBTO2" (PBC>2"
(PBV!" #$%" (PBC@" /#;3" H33$" #))4:*#.3%" 0*./" ;*6#," %3.3:.*4$"
<'*+963" !=LA" <U#$$3+#$.*" 3." #,=2" >??WX" J#HH#/" 3." #,=2" >??YX" P9-736"





#" :3$.6#," 63+9,#.46" 47" *$7,#EE#.*4$" %96*$+" ;*6#," *$73:.*4$2"
:4$.64,,*$+" H4./" -648" #$%" #$.*8*$7,#EE#.461" 3;3$.)" <P9-736" #$%"
U#$$3+#$.*2">?!OA="
  12 
!"
#$" %&'()*+,-." /)$0" 123," -)4&" '&&$" 567)5+%&8" +$" 9-&+("




 "#$9()7&55;5)(" 8,D1E" <(68;7&8" 8;(+$:" +$*&79+6$" F+9-"
<)9-6:&$," ,;7-" )," 8,D1E" 4+(;,&," )$8" ')79&(+)" 6(" *(6/"






31E" <650/&(),&" ###" =31E" Q65" ###B." E#J?." #I#!R." 233I#Q!." DSTU."
DSTVR." DDTC!." L;W@." D1EGQL." J3X!!." 7YEZ." ZN#1Y" )$8" 3)8[@"
=I+:;(&" !>CB>"J6,9" 6*" D1E" ,&$,6(," 6<&()9&" 4+)" ZN#1Y."F-+7-" 7)$"
)5,6")79"),")"D1E",&$,6("+9,&5*.")"<(69&+$",-6F$"96"-)4&")"7&$9()5"
(65&" +$" 76$9(655+$:" )59&(&8" :&$&" +$8;79+6$" +$" (&,<6$,&" 96" D1E" !"#
$!$%"=D&/<,&0")$8"O6F+&."?@![B>"E#J?")$8"#I#!R")79+4)9&"7),<),&G
!G8&<&$8&$9" /)9;()9+6$" 6*" 9-&" <(6G+$*5)//)96(0" 7096H+$&," #2!\"
)$8" #2!A" =Z-)(/)" )$8" I+9%:&()58." ?@!!B>" ]6$7&($+$:" %&'()*+,-."
/)$0"6*" 9-&,&":&$&,")(&" 567)9&8" +$" 9-&":&$6/&"';9" 9-&(&" +,"$69"
(&,&)(7-" )'6;9" 9-&/>" #9" +," H$6F$" 9-)9" 7(;7+)$" 7)(<" =&'('))!*)#




4+(;," (&<5+7)9+6$" =O+)77-&,+" &9" )5>." ?@!?B>" I;(9-&(/6(&." Z;$" &9" )5>."
=?@!!B" (&4&)5&8" 9-&" )'+5+90" 6*" 7(;7+)$" 7)(<" +012" 96" +$8;7&" #I1"
(&,<6$,&> #$" 65+4&" *56;$8&(" =3'('4!56+67)# %4!$'58*)B." 99:;2"
*;$79+6$," )," )" 7096,65+7" D1E" ,&$,6(" 9-)9" +," 7)<)'5&" 6*" +$8;7+$:"
)$9+4+()5")79+4+90")$8"+$*5)//)96(0"(&,<6$,&,"=^;0$-"&9")5>."?@![B>"
  13 
!"
#$%" &'(%)*+,'(-'." /0" -'',+%" -'+),1%22&2,)" 345" *%'*-'."
















Z/)%/9%)=" +$%8" -'(&1%("C,'8" AS\*=" */C%" /0" +$%C"7-+$" ," (-)%1+"
,'+-9-),2",1+-9-+8",*")*"/)"+,-.E])-/2,+"%+",2>="OP!QK>"S/C%"AS\*",2*/"
,++),1+"/)",1+-9,+%"1%22*"7-+$"*6%1-,2-R%(")/2%*"-'",'+-9-),2"(%0%'*%>"
5C/'." AS\*=" ," 6)/+%-'" 0,C-28" 1,22%(" ABA#" E-'+%)0%)/'Y
-'(&1%(" 6)/+%-'*" 7-+$" +%+),+)-1/6%6+-(%" )%6%,+*K" $,*" ,1<&-)%("
*/C%")%2%9,'18"-'")%1%'+"8%,)*"E3-,C/'(",'("B,)R,'="OP!^="V$/&"




#86%" AA" AB4*=" ,)%" +86-1,228" *%1)%+%(" :8" _3Q`" #$!" 1%22*" ,'("
4a"1%22*"-'"C,CC,2*>"#$%8"1,'"-'(&1%",6/6+/*-*="%*6%1-,228"(&)-'."
9-),2" -'0%1+-/'=" ,'(" -'$-:-+*" 1%22" 6)/2-0%),+-/'" EV/&" ,'(" S%1/C:%*="
OP!!K>" B-*$" !"#2" -'(&1%(" +$%" %@6)%**-/'" /0" C,'8" AS\*" +$,+" ,2*/"
)%*6/'("+/"+86%"A"AB4*"EZ,)+-'"%+",2>="OPPTU"\),80%)",'("]%2/*%9-1="









 G/+" -.384HH4,25<" 5+(92.(+" -(" 4" 15)1-48" -..4,+" :+3+.1+"
H+1/4.-(H@" F" (,4,+" 23" -.384HH4,-2." -(" .+1+((45<" 325" 9529+5"
3).1,-2." 23" /2(," :+3+.1+('" (-.1+" -," -.7287+(" 1-51)84,-.*" -HH).+"
1+88(" 4.:" 4.,-H-152;-48" 12H92.+.,(" 23" ,/+" 984(H4" 4," ,/+" (-,+" 23"
-.3+1,-2."E74.":+5"C445,"+,"48@'"#$!#&@"G/+"H4-."9526-.384HH4,25<"
1<,2I-.+(" 952:)1+:" ;<" ,/+" 1+88)845" 12H92.+.,(" 23" ,/+" -..4,+"
5+(92.(+"-."5+(92.(+",2"4"7-5)("45+"G?>J'"=K!L'"=KM"4.:"=KN@"G/+(+"
1<,2I-.+("45+".+1+((45<",2"952H2,+"-.384HH4,-2."4.:",2"952H2,+"
1/+H2,40-(" 23" H41529/4*+(" 4.:" .+),529/-8(" ,2" ,/+" (-,+" 23"
-.3+1,-2.@"=."A+;543-(/'"(#")*&!+%,&4.:&!+-&O4("-.:)1+:"-."84574+"4("4"
5+()8," 23" 4" (<(,+H-1" -.3+1,-2." O-,/" BCDC" EC45+84" +," 48@'" #$!P4&@"
Q25+27+5'" 928<" =RD" (,-H)84,-2." -.:)1+:" !+-*" (#")& 4.:& !+%,& )96
5+*)84,-2."-."4:)8,"A+;543-(/"I-:.+<"EC45+84"+,"48@'"#$!#&@"CSBC"48(2"
-.:)1+(" ,/+" +095+((-2." 23" (#")" -." 4:)8," A+;543-(/" E?2724" +," 48@'"
#$$N&@"
" G/+" -.384HH4,25<" 5+(92.(+" (/2)8:" ;+" ,-*/,8<" 5+*)84,+:'"
(-.1+"4."-H;484.1+:"5+(92.(+"12)8:";+"/45H3)8"325",/+"/2(,@"G/-("
/499+.+:" -." ,/+" 14(+" 23& (#")" 4.:" BCDC'" 4(" (#")& -.15+4(+:" ,/+"
()(1+9,-;-8-,<"23"A+;543-(/",2"BCDC"ET214"+,"48@'"#$$M&@"
=." 5+1+.," <+45('" ,/+" -.384HH4(2H+(" /47+" 41U)-5+:" *5+4,"
-H925,4.1+" -." ,/+" -..4,+" 5+(92.(+" ,2" 94,/2*+.(@" G/+"
-.384HH4(2H+("45+"4"*52)9"23"H)8,-H+5-1"952,+-."12H98+0+(",/4,"
12.(-(,"23"4."-.384HH4(2H+"(+.(25"H28+1)8+'",/+"4:49,25"952,+-."
FBD" 4.:" 14(94(+6!" EK4,A" +," 48@'" #$!V&@" G/+" 41,-74,-2." 23" ,/+"
-.384HH4(2H+("-.:)1+(":+"H4,)54,-2."4.:"8-;+54,-2."23",/+"H2(,"
  15 
!"
#$%&'(&" )*+,'-./0110$+*2" '-$(*/(%3'-4" 56!78" 9:'#" '-$(*/(%3'-" '#"
;+-$*+//(&"0$"$:("/(<(/"+."$*0-#;*')$'+-4"$*0-#/0$'+-4"10$%*0$'+-"0-&"
#(;*($'+-8" 5$" :0#" =((-" #:+>-" $:0$"10-2":%10-" <'*%#(#":0<(" $:("
0='/'$2" $+"0;$'<0$(" $:'#"1(;:0-'#1"+."&(.(-;(" !"#$!%&'" ?@0;:+%'"($"
0/84" AB!CD" 90-" 0-&" E:%4" AB!CF8" G#'-H" $:(" I(=*0.'#:" 1+&(/" +."
'-.(;$'+-">'$:" JKEK4" '$" :0#" =((-" &(#;*'=(&" .+*" $:(" .'*#$" $'1(" $:("






N+" -0$%*0//2" +;;%**'-H" <'*0/" '-.(;$'+-#" :0<(" =((-"
;:0*0;$(*'#(&".+*"I(=*0.'#:"?E*'1"0-&"O'/(24"AB!AF8"P(#)'$("$:'#4"$:("
%#(" +." I(=*0.'#:" 0#" 0" 1+&(/" .+*" <'*0/" '-.(;$'+-#" :0#" '-;*(0#(&" '-"
*(;(-$"2(0*#8"Q+#$"+."<'*0/"#$%&'(#"%#'-H"I(=*0.'#:">(*(")(*.+*1(&"
>'$:" .'#:" <'*%#(#" ?90=/(" !8!F8" R'#:" <'*%#(#" 0*(" 0=/(" $+" '-.(;$" 0-&"
;+%*#(" $:(" &'#(0#(" =+$:" '-" /0*<0(" 0-&" 0&%/$" I(=*0.'#:8" 9:0-3#" $+"
$:(#(" #$%&'(#"-+$"+-/2")*+H*(##":0#"=((-"10&(" '-"%-&(*#$0-&'-H"
$:(")0$:+/+H'(#"H(-(*0$(&"=2"$:("<'*%#(#4"=%$"0/#+"'-"$:("#$%&2"+."
$:(" I(=*0.'#:" '11%-(" #2#$(18" O(10*30=/(" )*+H*(##" :0#" =((-"
10&("'-"$:("#$%&2"+."$:("5RN"#2#$(1"0-&"'-./0110$'+-"'-"I(=*0.'#:"




<'*%#" +." $:(" O:0=&+<'*'&0(" .01'/28" 9:'#" <'*%#" :0#" =((-" %#(&" $+"
)(*.+*1"'-.(;$'+-#"'-"0&%/$"I(=*0.'#:"?J0-&(*#"($"0/84"ABBCF"=%$"0/#+"
'-" /0*<0(" ?6(<*0%&"($"0/84"ABBSF8"O(H0*&'-H"0&%/$#4" '-.(;$'+-#":0<("
=((-" '-&%;(&" 1+#$/2" =2" '11(*#'+-" ?J0-&(*#" ($" 0/84" ABBCF" +*"
'-$*0)(*'$+-(0/"'-V(;$'+-"?6+)(I,Q%U+I"($"0/84"ABBTF8"W-"$:("+$:(*"
:0-&4" '-" /0*<0(4" 0"1+&(/" +." <'*0/" '-.(;$'+-" =2" '11(*#'+-" ?6+)(I,
  16 
!"

















































F1" 8(7(1)" 4(*8=" =(<(8*+" 5&2(+=" &:" ;$5*1" <68*+" 26=(*=(="
;*<(" 3((1" 2(=7863(2" 61" '(38*:6=;" >A*3+(" !,.0," A&" 2*)(" &1+4" :&$8"
  17 
!"




,H5,G.,/" .#&." )'" G4%)'0" F,&*+" %4*," %4/,<+" 42" #$%&'" ()*&<"




  18 
!"
!"#"$%&'&(&)*&+$
#$%&'()" *+" ,$-(./01'" 2+" 3)$'" 4#+" ,5$%/6" 78" 9:;!<=" >0?.$@@$A'@/B@/C)$5/C"
D6E'D5'5)%" $0C" $D'D5'5)%" %/.." C/$5&+" $0C" C/?/0A/" $-$)0A5" )0?/%5)'0F" G(EE" HD)0"
3)%E'I)'."!JK<!LB<:JF"
"
#--$C" M+" 3$N/." 3+" O'(C)0'5" P+" 3/-/0A/0" 74+" Q$@@)0-" H8+" Q$E5@$00" R+"




#--$C" M+" ,5/)0" G+" ,)/-/E" M+" 3$N/." 3+" O'(C)0'5" P+" Q/EI'@/." P+" S/UE$(C" 8P+"
S(5?$..$" T+" S/D5)0" 3" 9:;!;=" >0" U)U'" $0$.6A)A" '?" >?0B!!" $0C" >?0B!:" A)-0$.)0-" )0"
N/IE$?)A&F"8">@@(0'."!XZKJ[[YBJ[X:F"
"
#1)E$" ,+" \/@$5A(" ,+" V$1/(%&)" H" 9:;;J=" P$5&'-/0" E/%'-0)5)'0" $0C" )00$5/"
)@@(0)56F"G/.."!:YK[X<BX;!F"
"
#.'0A'"3+"M)@"GQ+" 8'&0A'0"3G+"PE/AA./6"3+" S/'0-" 8#" 9:;;Y=" V&/"]2"-/0/"'?"







O$11/EA" 8+" :;!!K" O$11/EA" 8" 9:;!!=" _/IE$?)A&" $A" $" @'C/." 5'" A5(C6" %$EC)$%"
C/U/.'D@/05"$0C"&(@$0"%$EC)$%"C)A/$A/F"G$EC)'U$A%"R/A"L!K:[LB:XXF"
"
O/00/55" G3+" 7$01)" 8P+" R&'C/A" 8+" S)(" Va+" P$W" OQ+" 7)/E$0"3b+" S$0-/0$(" M3+"
M/.$&$6/BOE'W0" #+" _'0" S>+" c./@)0-" 3M+" S''1" #V" 9:;;!=" 36/.'D')/A)A" )0" 5&/"
N/IE$?)A&+"M$0)'"E/E)'F"O.''C"LXKJY<dJZ!F"
"





,D$)01"QP+" S/UE$(C" 8P+"O'(C)0'5"P" 9:;!Y="G'05E$A5/C" )00$5/" E/AD'0A/A" 5'" 5W'"
  19 
!"






C%&)'" PEQ" D2445(1(%" GQ" R,;$*,;(." 8Q" EL2)0" SQ" E,%F2" =7Q" R2%#,1." TE<" PUD"
.L;%24L'$'" ().,)3('" M8P" %(320)$1$2)" ,);" ,)1$#$%,4" '$0),4" 1%,)';&31$2)" +L" 1.("














G,#$'" =EQ"T4,L"RQ"V(K$'" =VQ"W.2%$"8Q"R(%+2:(4"DQ"M,:,F%$'.),)"V<" H?II?J"M(,49












G$)0" TCQ" Y.,)0" =DQ" Y.,2" ]Q" D()0" YWQ" S2)0" G_Q" =$,)0" =G" H?I!!J" Y(+%,-$'." ,'" ,"
521()1$,4" :2;(4" 2%0,)$':" -2%" ;%&0" 1('1" ,0,$)'1" .(5,1$1$'" T" #$%&'<" DV2S" `)("
O/(??>?!<"
"
  20 
!"
#$%&" '(" )%*+,%" -(" ./0*%,,%" )(" 1$23+,0&" -(" 4%5%0" 6" 789!9:" ;<<+=>" %<" >/+"
>+*?+,0>3,+" @3,$A2" 0A>$5$,0B" $**3A+" ,+&?%A&+" %A>%2+AC" $A" >+B+%&>&D" 1$&/"
'/+BB<$&/"E**3A%B"8FG!9!FH!98ID"
"
;A=$A0&" J(" K0,=$0HL0B>0A+A" J(" ./$A=/$BB0" 6(" K%*+MH.0&0@%" ;(" ;&>+?0" -(" .%BB" N"
789!O:" E@+A>$<$=0>$%A" %<" *3B>$?0>/" 2+A+&" @$<<+,+A>$0BBC" +P?,+&&+@" $A" ?0>/Q0CH
>0,2+>+@" *$=,%0,,0C&" $A" M+R,0<$&/" $A<+=>+@" 0A@" &3,5$5$A2" &?,$A2" 5$,+*$0" =0,?"
5$,3&"7'L.L:"&322+&>"?,+5+A>$5+"@,32"=0A@$@0>+&D"JS%'"TA+"UG+IOVVOD"
"
;A=$A0&" J(" )%@,$23+MHW$BB0" W-(" 4%5%0" 6(" ;&>+?0" -(" 1$23+,0&" -(" .%BB" N" 789!9:"
X+R,0<$&/" <$A" $**3A+" ,+&?%A&+&" @3,$A2" /$2/" *%,>0B$>C" $A<+=>$%A&" Q$>/" 5$,0B"






1%,AH.3A[" K(" L0,+B0"W(" 1+,A\A@+MH)%@,[23+M" .W(" 1$23+,0&" -(" 4%5%0" 6" 789!Y:"




.`" 789!V:" -" #4H*@0V" >,0A&2+A$=" *%@+B" @+*%A&>,0>+&" >/0>" W@0V" ?B0C&" 0A"




789!Y:" EA<B3+AM0" -" 5$,3&" $A<+=>$%A" $A" M+R,0<$&/" ,+=0?$>3B0>+&" *0**0B$0A"
$A<+=>$%A" 0A@" &+A&$>$5$>C" >%" 0A>$H$A<B3+AM0" @,32" >,+0>*+A>D" #$&" W%@+B" W+=/"
IG!88IH!8OID"
"
K0R%," ]-(" '>+5+A&" .)(" J$+>,0&M+Q&^$"WN(" K%3B@" cN(" '/$*" N(" d%@+," N-(" S0*" '`("




K0,=$0HL0B>0A+A" J(" W0,>$A+MHS%?+M" -(" T,>+20HL$BB0$M0A" W(" J+,+M" S(" .%BB" NW("
;&>+?0"-" 789!Y:" EA"0@@$>$%A" >%" $>&"0A>$5$,0B"0A@" $**3A%*%@3B0>%,C"?,%?+,>$+&("
  21 
!"
#$%" &%'()*+,$" -./%*%0,+0" 1" 2&*3415" +," )" 67#%0#" 8+()9" 4:;" 8)<<+0%" =79%<>9)("
)/?>8)0#@";0#+8+()9"A%,"!B!C!DE.!FG@"
"
H)(0%(" I:J" I7,$+" 3J" I)K>," A" 21BBD5" L$)()<#%(+&)#+70" 7*" ()+0'7M" #(7>#" )0/"
&%'()*+,$" %>N)(O7#+<" +0+#+)#+70" *)<#7(" 1P" )0/" +#," (%,670,%" #7" %0/769),=+<"
(%#+<>9>=",#(%,,")0/"QR:S"+0*%<#+70@"4%8"L7=6"Q==>079"1GC1!G.1D!@"
"












[)00%K)0#+" ]4J" 37/O.U)9)6%9" UJ" ;=%(" ;J" R)(N" IYJ" a$+#*+%9/" IJ" b()0<$+" TJ"
])()67(%M)9)"cbJ"U+99%("4J"R)##70"I]J"Q07$)()":J":>0%&"H"21BBE5"L(+#+<)9"(79%"*7("




4%(=7/O"]^J" b>?+#)"]J";N+()"^" 21BBe5" T%0K#$./%6%0/%0#" (%<7K0+#+70"7*"/7>'9%.













  22 
!"
#$%&'"()*"+,-./00"1(*"2%&34&")5*"6$&7/&")8"9:;;<=">"'/&4?%."@%/A"4B"3C/"DE8F
































#cH/MF1,d4M">*"54.$" )`*"S/H,0.-/"1+*"1/7/',/-" )*"1,0/-4"b" 9:;!;="U/L-$B%7C"
0$-@$/" $-/",&$L0/" 34"?4,&3" $"H-43/.3%@/" $&3%@%-$0" -/7H4&7/" $'$%&73"A$3/-L4&/"
%&B/.3%4&"LI"7H-%&'"@%-/?%$"4B".$-H"@%-,7N"8/@"P4?H"Y??,&40"^RJ\R[F\\:N"
"
#cH/MF1,d4M" >*" 54e$" `)*" 1/7/',/-" )*" 1,0/-4" b" 9:;;Z=" D/A" %&7%'C37" %&34" 3C/"
/@40,3%4&"4B"Y`D7J"M/L-$B%7C"'-4,H"YY"Y`D7"%&K,./"$"-$H%K"$&K"3-$&7%/&3"/XH-/77%4&"
  23 
!"















C6+$*5" G" 0,)" O0,,*.0,-1" K_" R=A!?S" KH*" *`+0,)1,." 5#2*" #$" 'CQ/" 1," 0,-171502"
1;;6,1-39"%;;6,#2"Q*7"=VV>!?(=@9"
"





D05-1,*T(C#+*T" ^F" J05810(Z02-0,*," XF" N5-*.0(Z12201T0," DF" GH18#" ZF" J#;*T(
G0/0)#" MF" G#22" :DF" M/-*+0" ^" R=A!@S" ZPLZ" J" .238#+5#-*1,";0c#5" )*-*5;1,0,-/"
1;+2180-*)" 1," -51..*51,." -H*" H#/-" -3+*" %" %&'" 0,-171502" 5*/+#,/*" 0/" _'^" 70881,*"
;#2*86205"0)c670,-/9"Z0881,*"?=>WA!=(WA!B9"
"






D#518]" _F" &^1.*,U06;" NF" L;15,#4" DF" &*221." IF" %,U02" ^F" O#-2*5" D" R=A!VS"
D#5-021-3"806/*)"U3"U0-H"*`+#/65*"#$"T*U50$1/H"R_0,1#"5*51#S" 20570*"-#",*57#6/"
,*85#/1/" 7156/" 1/" 21;1-*)" -#" -H*" $#65-H" )03" +#/-$*5-121T0-1#,9" ^++2" M,715#,"
D185#U1#2"<!>?=<A(?=<\9"
"
  24 
!"





I-4-;"S8(" &-7*"NT(":13"N5" >?@@QB"<DD*E+%"$D" H$U"E$)E*)+0-+1$)%"$D" -0%*)1E"$)"
+G*"1))-+*"1336)*"%4%+*3"$D"+G*"K*L0-D1%G">'-)1$"0*01$BM"9$J1E$H"8E1"ARP!!R.!?VM"
"
I**H4" #I(" WD*1D*0" ,'(" N-F-0$)" #" >?@@?B" 8+0*F+$E$EE6%.K*L0-D1%G" 3$2*H" $D"
L-E+*01-H"F-+G$7*)*%1%M"C)D*E+"C336)"Q@POA@V.OA!VM""
"
I*U3-)" #(" <L0-G131*" <(" &-02*HH1" #" >?@!VB" X%1)7" +G*" K*L0-D1%G" 3$2*H" D$0"
SHKG*13*0Y%"21%*-%*"0*%*-0EGM"/0$)+"Z*)*+"[P!RAM"
"









-)2" +G*" 1))-+*" 1336)*" 0*%F$)%*" +$" 1)D*E+1$6%" 21%*-%*%M" S2=" <JF" #*2" a1$H"
AVbP?[O.?Q[M"
"
I$=$-" a(" T$3*0$" S(" #6H*0$" c(" T$20d76*K" C(" /*0)e)2*K" C(" /176*0-%" S" >?@@bB"
]*L0-D1%G" >'-)1$" 0*01$B" -%" -" 3$2*H" D$0" +G*" %+624" $D" =-EE1)-+1$)" -7-1)%+" =10-H"
G-*3$00G-71E"%*F+1E-*31-"=106%">c58cBM"c-EE1)*"?VP[R@b.[R!bM"
"








  25 
!"
#$%&" '(" $%)" '*$+$,-" ." /01!02" 34%5647" 48" $%5-9-6$7" -::;%-5<" =<" >$55?6%"
6?@4&%-5-4%"$%)"5A?":-@64=-4:?B"'::;%47"C?9"0DEF01GH00IB"
"
#?6?-64" #J" K$6?7$" LJ" M-$NHC4+$7?+" #J" C4:?64" .J" M-4+" OJ" P-&;?6$+" .J" Q494$" R"
/01!E2" S?=6$8-+A" Q,H7<+-%+F" 8-6+5" -%+-&A5+" $=4;5" 5A?-6" @?77;7$6" $%)" 8;%@5-4%$7"
)-9?6+-8-@$5-4%B"M?9"34:>"'::;%47"E!F!DTH!EGB"
"
#?+5,$" OJ" (6$;+?" 3MJ"U$75?6"LC" /011D2" '%5?68?64%+J" -%5?68?64%H7-,?" @<54,-%?+J"
$%)"5A?-6"6?@?>546+B"'::;%47"C?9"010FTHV0B"
"







]-" \" $%)" ^-$%&" S" /01!E2" L47?@;7$6" @74%-%&" $%)" ?_>6?++-4%" $%$7<+-+" 48" $%"
$>4>54+-+H$++4@-$5?)" &?%?" M$__" 864:" N?=6$8-+AJ" M$%-4" 6?6-4B" P-+A" OA?778-+A"
'::;%47")4-F"!1B!1!I`aB8+-B01!EB1VB1D1B"
"




C$+-&A$?:-"#J"R$+A??6" PJ" \-4%&;?"3J"U$6)".3" /01!E2" S?=6$8-+A"$+"$":4)?7" 846"
7?;,?:-$"$%"45A?6"A?:$54>4-?5-@")-+46)?6+B"Z"Y?:$547"c%@47"TF0GB"
"
C;<6$" .J" 3$%4HO$6$=-$"LJ" b$6@d$HK$75$%?%" #J" e?64" MJ" b-=?65" 'J" L$@,?%N-?" O.J"
W+5?>$".J"L$+>4@A"MJ"C4A?6"Q"/01!D2"X$6&?5-%&"$%)"+5-:;7$5-4%"48"5A?"N?=6$8-+A"







O$)7?6" .Z" $%)"U-77-$:+" RC" /011T2" '%5?68?64%H-%);@-=7?" $%5-9-6$7" ?88?@546+B" Q$5"
C?9"'::;%47"TF"EEGHEITB"




















E'%'" @$D1>1')" '%;2%&1%E" ;2D<2%'%.)" 2@" 1%%$.'" 1DD:%'" (')<2%)'" )?).'D" 1%"
A'=($@1)BG"*'%2D'"-12>"`K46J!G"
"








<(')):('"c1.B1%" .'>'2)." .2>>M>1R'" (';'<.2()" )#(*+" $%&" )#(**" ):=@$D1>1')"$%&" .B'1("
(')<2%)'" .2" .'D<'($.:('" ).('))" $%&" D1;(2=1$>" ;2D<2%'%.)" 1%" A'=($@1)BG"
I2>';:>$("-12>2E?"4'<2(.)"8XK`XWJM`XTJG"
"
_$%" _b," HB:" 33" 567!89" C'%E:'" F1(:)M1%@';.'&" B:D$%" D2%2;?.')" .(1EE'(" >$.'"
$;.1F$.12%" 2@" ;$)<$)'M!,"cB1;B"D'&1$.')" <(2M1%@>$DD$.2(?" POM!d" )';('.12%" $%&"
<?(2<.2)1)G"3"*'%"V1(2>"XLK!6!JM!667G"
"
  27 
!"
#$%&'" ()*" )+," -.*" /011213" -#" 456!57" 81%3+9&:0;" <" :11=>03$?@0" 0$:>" +'A" +"








.)*" Z&>>13" /" 4566J7" 81%3+9&:0" 1O%3,$:" +:" +" O$A12" 0$:>" 9$3" >01" 31+2" >&O1"
+'+2,:&:"$9"H+2O$'122+">,D0&O?3&?O"&'91B>&$':E".122")&B3$%&$2"W;"\6!=\!!E"
"
M+'" A13" [++3>" )*" HD+&'Y" NF*" )1&]13" <N" 456!57" F+>0$@1'" 31B$@'&>&$'" +'A"




456!K+7" .122?2+3" M&:?+2&V+>&$'" $9" O+B3$D0+@1" D,3$D>$:&:" +'A" &'>1321?Y&'=!_"








[+312+" )*" X$3'=.?'`" S*" (&$:" H*" X&@?13+:" <*" U$M$+" Z" 456!W7" F3$&'92+OO+>$3,"





1991B>:" $9" 31B$O%&'+'>" V1%3+9&:0" TXU" $'" :D3&'@" M&31O&+" $9" B+3D" M&3?:" +'A"
&'91B>&$?:"01O+>$D$&1>&B"'1B3$:&:"M&3?:E"R"T'>13913$'".,>$Y&'1"-1:"5\;5W\=5WLE"
"
/1:>139&12A" )" 456667" #01" V1%3+9&:0" %$$YE" <" @?&A1" 9$3" >01" 2+%$3+>$3," ?:1" $9"
V1%3+9&:0"4(+'&$"313&$7*"K>0"1AE"e'&M13:&>,"$9"b31@$'"F31::*"P?@1'1E"
"






















U'5678%+$" 0Y7.%*" 6'6%*4" H*;'J" *8" %.8'9&%*E+" +<J''." 7.;" b%;.'K" .'96*+%+" @%6E+"
0GW,?`4>"`%6*J*IK"3[B:!D!1>"
"
Q7b*E5" LX)" (7=7J" ?)" X7E+" c)" O7J;=%." F)" W$EbJ7" Y)" V%=76%" `" 012!C4"
A*H<6'$'.+%@'" 7.7JK+%+" *8" RW`D!" '.&6K" H';%7&';" 5K" U'5678%+$" 3DdD
WEJ8*&67.+8'67+'" %+*8*6H+:" %H<J%97&%*.+" 8*6" &$'" ;'@'J*<H'.&" *8" 7" U'5678%+$"
H*;'J"*8"RW`D!"%.8'9&%*.>"F"`%6*J"NN:!1\!ZD!1\11>"
"
Q*.'K7H7"X" 7.;" TEe%&7" V" 0122\4" (?L" 6'9*I.%&%*." 7.;" +%I.7J" &67.+;E9&%*." 5K"
(GaDGDJ%b'"6'9'<&*6+>"GHHE.*J"('@"11[:ZCDBZ>"
"
-$*E"'&"7J>)"12!3:"-$*E"S)"X%9$7J" FF)"-$7.I"/)"Y%.I"O)" /E..'K" F,)" /%E"O)" F%7.I"-"
012!34" G.&'68'6*." %.;E9';" GTGV" 87H%JK"I'.'+" %."$*+&"7.&%@%67J";'8'.+'>" G.&" F"O%*J"
W9%"\:122D12N>"
"

















')%67" [+.;'89/:" .;'9(" .<" :+;@+/" /9-@6+\" ?9;%/" !" 1]*^G!4" '()" +6+,7;$@$;'79$(D"
-+7:$)/"'()"$@7$J+(+79,"'@@69,'79$(/="V;$(7"L+%;'6"09;,%97/"HDZ!="
"
#$%" MI" 0:'(J" KI" _%+" LI" X9%" _I" X9" &I" V%" &I" 0:+(" *I" L9+" M" 123!Z4" K+6'($-'"
)988+;+(79'79$(G'//$,9'7+)" J+(+" C" 9(" [+.;'89/:" @;$?$R9(J" :9J:+;" 9(7+;8+;$(G


















  33 
!"
#$$%&'" ())*$(&+" (," &-'" ./0%$(,)1," 2(/,&" 3($'" .2" 4'2'$5'"
%0%($,&" 6%&-.0'$," %$4" ($2'5&(.$,7" #&" (," 5-%/%5&'/(8'4" 9+" 6/':
',&%93(,-'4;" /'3%&(<'3+"*$,6'5(2(5" %$4" 2%,&"%5&(.$,7"=-'"0'$'," &-%&"
&%>'" 6%/&" ($" &-'" ($$%&'" ())*$(&+" %/'" 2*33+" 5.4'4" ($" &-'" 0'$.)'"
%$4" 0'$'/%33+" $.$:).4(2('4" 4*/($0" &-'" 3(2',6%$" .2" &-'" ./0%$(,)7"
?$4'/,&%$4" &-'" 5.)63'@" )'5-%$(,)," &-/.*0-" A-(5-" <(/*,',"
).4*3%&'"())*$'"2*$5&(.$",-.*34"6/.<(4'">'+"($2./)%&(.$"%()'4"
&."4'<'3.6"%"/%$0'".2"6.&'$&(%3"&%/0'&'4"%$&(<(/%3"&-'/%6(',7"
=-'" %()" .2" &-(," 4.5&./%3" &-',(," (," &-'" 5-%/%5&'/(,%&(.$" .2"
8'9/%2(,-" %$&(<(/%3" /',6.$,'" %0%($,&" &-'" -').//-%0(5" <(/*," ,6/($0"
<(/%')(%" .2" 5%/6" <(/*," BCDEDF;" ($" ./4'/" &." >$.A" &-'" ).3'5*3',"
($<.3<'4"%$4"4''6'$"&-'">$.A3'40'".2"&-'"($23%))%&./+"/',6.$,'"







C'5&(.$" #" BE-%6&'/," I;" J" %$4" KF" 4'%3," A(&-" &-'"
5-%/%5&'/(,%&(.$".2"&-'"'@6/',,(.$"%$4"2*$5&(.$".2"0'$'," ($<.3<'4"
($"&-'"%$&(<(/%3"())*$'"/',6.$,'7"






  34 
!"
#$#%&" '()" *+,-.,)/" *+" 01)" 2(-0)30*,)" ()&2-+&)" 0-" ,*('." *+4)30*-+&5"
'.01-671" 01)" 2()3*&)" 8)31'+*&8" -4" #$#%&" 4-(" ()/63*+7" ,*('."
2(-.*4)('0*-+" *&"36(()+0.9"6+:+-;+<"=>2.-*0*+7" 01)"3-+&)(,'0*-+"-4"
&9+0)+9" ?)0;))+" 168'+" '+/" @)?('4*&1" 7)+-8)&5" ;)" 1',)"
*/)+0*4*)/" AB"8)8?)(&" -4" 01)" #$#%" 4'8*.9<" %1)" *+/630*-+" -4" 01)&)"
7)+)&";'&")>'8*+)/"?-01"!"#$!%&'"'+/"!"#$!$'"'40)("*+0)(4)(-+"C#$DE"
'/8*+*&0('0*-+" '+/" FGHG" 31'..)+7)<" %1)" ()&6.0&" -4" 01*&" &06/9" '()"
2()&)+0)/" *+" !"#$%&'( )" )+0*0.)/" !"#'#*%&'+,#%+-.( -/" 0.%&'/&'-.1
0.23*&2(4&.&,(-/(%"&(56$#.2&2(0708(7#9+:;(+.(<&='#/+,">(
" !E" %-" */)+0*49" '+/" '+'.9&)" 01)" )>2()&&*-+" -4" @)?('4*&1"
*+0)(.)6:*+IJ"C#KJE<"#KJ"*&"-+)"-4"01)"8-&0"2.)*-0(-2*3"390-:*+)&"/6)"
0-" *0&" *82-(0'+3)" *+"?-01" *++'0)"'+/"'/'20*,)" *886+)"()&2-+&)&"
'+/"-01)("219&*-.-7*3'."2(-3)&&)&<"#+"01*&"&06/95";)"*/)+0*4*)/"01)"
@)?('4*&1"!()"1-8-.-76)"?9"*+,)&0*7'0*+7"01)"&9+0)+9"?)0;))+"01)"




;*01" '+'.9&*&" -4" 01)" )>2()&&*-+" -4" 01)" 7)+)&" 01'0" 4-(8" 01)" #KJ"






%" .9821-09)&" '+/5" 2'(0*3*2'0)" ?-01" *+" /)4)+3)" '7'*+&0" ,*(6&I
*+4)30)/" '+/" +)-2.'&0*3" 3)..&" '+/" *+" 01)" ()3-7+*0*-+" -4" +-+I&).4"
8-.)36.)&" ?9" 01)" *886+)" &9&0)8<" K*00.)" *&" :+-;+" '?-60" 4*&1"
2)(4-(*+"7)+)&<"N)")>'8*+)/"01)"@)?('4*&1"7)+-8)";*01"01)"'*8"
-4" *+3()'&*+7" -6(" :+-;.)/7)" '?-60" 01)" (-.)" -4" 2)(4-(*+&<" N)"
31'('30)(*&)/" J" 2)(4-(*+" 7)+)&" *+" 01)" @)?('4*&1" 7)+-8)5" '+/";)"
  35 
!"
#$%&'(&" $)(*" +$" $)(" (,-.%$'-/+01" .(,(." '/" 2-*3'/+$'-/" 4'$)"
(560(##'-/" 6+$$(0/#" '/" #(,(0+." $'##%(#" +/&" 2(.." 6-6%.+$'-/#7" 3-$)"
&%0'/8" .+0,+." &(,(.-6*(/$" +/&" &%0'/8" $)(" 2-%0#(" -9" +" ,'0+."
'/9(2$'-/:" ;)(" 0(#%.$#" -9" $)'#" #$%&1" +0(" 60(#(/$(&" '/" !"#$%&'( )"
(/$'$.(&(!"#'#*%&'+,#%+-.(-/(0(1&'/-'+.(2&.&,(+.(3&4'#/+,"5"
" <=" ;-" (#$+3.'#)" $)(" '/9(2$'-/" -9" >(30+9'#)" .+0,+(" 4'$)" $)("
,'0%#" ?@A@" +#" +" *-&(." -9" )(*-00)+8'2" &'#(+#(:" ;)(" .+2B" -9"
+&(C%+$("!"#$!$%"'/9(2$'-/"*-&(.#")+#".'*'$(&"$)("0(#(+02)"-/",'0+."
6+$)-8(/(#'#" +/&" $)(" 2%00(/$" %/&(0#$+/&'/8" -9" $)(" %/&(0.1'/8"
'/9(2$'-/"*(2)+/'#*#:"D-#$"-9"$)("0(#(+02)"0(8+0&'/8"'/$(0+2$'-/#"
3($4((/" ,'0%#(#" +/&" )-#$" 2(..#" )+#" 3((/" 6(09-0*(&" '/" 2(.." .'/(#"
$)+$" *'8)$" /-$" 3(" *+E-0" $+08($#" &%0'/8" /+$%0+." '/9(2$'-/#:" F("
(#$+3.'#)(&"$)("#1#$(*'2"'/9(2$'-/"-9">(30+9'#)".+0,+("4'$)"?@A@"+#"
+"*-&(."-9")(*-00)+8'2"&'#(+#(7"4'$)" $)("-3E(2$',("-9" '*60-,'/8"
$)(" B/-4.(&8(" -9" $)(" 6+$)-.-81" 8(/(0+$(&" 31" $)'#" ,'0%#:" ;)("
0(#%.$#" -9" $)'#" #$%&1" +0(" 60(#(/$(&" '/" !"#$%&'( 0" (/$'$.(&( 67!7(
68,%&9+*(:./&*%+-.(+.(3&4'#/+,"(;#'<#&(#,(#(=->&?(-/(@&9-''"#A+*(
B+,&#,&:"
" G=" ;-" #$%&1" $)(" .(%B-21$(" &1/+*'2" +/&" $)(" '/9.+**+$-01"
0(#6-/#("&%0'/8"$)("'/9(2$'-/"-9">(30+9'#)".+0,+("4'$)"?@A@:"H-#$I
6+$)-8(/" '/$(0+2$'-/#" +0(" (##(/$'+." 9-0" $)(" *-&%.+$'-/" -9" $)("
'**%/("0(#6-/#("&%0'/8"+/"'/9(2$'-/:";)("60(#(/2("-9"+"6+$)-8(/"
+.$(0#" $)(" '**%/(" 3+.+/2(" 60(,+'.'/8" '/" +" )-#$" %/&(0" /-0*+."
2-/&'$'-/#"2+%#'/8"$)("+66(+0+/2("-9"&'#(+#(#7"4)'2)" .(+&"$-"$)("
&(+$)"-9"$)(")-#$" '9" '$" '#"/-$"+3.("$-"2-/$0-."$)("'/9(2$'-/:"J-0"$)("
#$%&1"-9" $)(" '/9.+**+$-01" 0(#6-/#("-0'8'/+$(&"31" ?@A@"&%0'/8" +"
#1#$(*'2" '/9(2$'-/" '/">(30+9'#)" .+0,+(7"4("9-2%#(&"-/" '/$(0+2$'-/#"
3($4((/" $)(",'0%#"+/&")-#$" 2(..#" +$" (+0.1" #$+8(#"-9" $)(" '/9(2$'-/:"
;+B'/8" +&,+/$+8(" -9" >(30+9'#)" $0+/#8(/'2" .'/(#" +/&" '*+8'/8"
$(2)/'C%(#"4("'&(/$'9'(&"*+20-6)+8(#"+#"*+'/"$+08($"-9"$)(",'0%#:"
;)(" 0(#%.$#" -9" $)'#" #$%&1" +0(" 60(#(/$(&" '/" !"#$%&'( C" (/$'$.(&"
  36 
!"




















  39 
!"
!"#"$%&'()*+,'-)&$
#$%&" '(&)*)+'," )(('&-" )../(-" +-%0$(%-%" 1-2)(" 3)&4" &4-"
5-&-6&)$(" $7" *)+/%-%8"34)64" &+)22-+%" &4-" )(5/6&)$(" $7" 6-,,/,'+" '(5"
.$,-6/,'+"-77-6&$+%"3)&4"1+$'5"'(&)*)+',"'6&)*)&)-%"9:'3')"'(5";<)+'8"
=>>?@8" )(6,/5)(2" &A0-" B" )(&-+7-+$(" 9BCD@" '(5" 4/(5+-5%" $7" BCDE
%&)./,'&-5" 2-(-%" 9BFG%@8" 34)64" 6$(&+)1/&-" &$" &4-" $*-+',," -77-6&%"
'2')(%&" '" 2)*-(" *)+/%" 9F'5,-+" '(5" H),,)'.%8" =>>?I" F64$22)(%" '(5"
J)6-8"=>KK@L"
B(" 7)%48" ',&4$/24" (/.-+$/%" !"#" 2-(-%" 4'*-" 1--("
64'+'6&-+)M-5" 9+-*)-3-5" )(" N$/" '(5" F-6$.1-%8" =>KK@8" &4-)+"
6,'%%)7)6'&)$(" )%" 6$(&+$*-+%)',8" '%" &4-%-" 2-(-%" '+-" .$+-" 5)*-+%-"
&4'("0+-*)$/%,A"&4$/24&8"'(5"&4-)+"2-($.)6"%&+/6&/+-%8"6$(&')()(2"
)(&+$(%8"'+-"+-.)()%6-(&"$7".'..',)'("&A0-"BBB")(&-+7-+$(%"9BCDEO@8"
',&4$/24" &4-" -(6$5-5" 0+$&-)(%" '+-" %).),'+" &$" &A0-" B" )(&-+7-+$(%"
9J$1-+&%-(8"=>>P@L"C)%4"&A0-"B"BCD%8"('.-5"'%")(&-+7-+$(E04)"9BCDQ@8"
3-+-" 6,'%%)7)-5" )(" &3$" 2+$/0%R" 2+$/0" B" 96$.0+)%)(2" BCDQK" '(5"
BCDQS@"'(5"2+$/0"BB"96$.0$%-5"1A"BCDQ="'(5"BCDQ!@"9F&-)("-&"',L8"
=>>TI"N$/"-&"',L8"=>>T@L"U4-%-" &3$"2+$/0%"$7" BCD%"5$"($&"1)(5" &$"
&4-"%'.-"+-6-0&$+"6$.0,-V-%")("M-1+'7)%48"'%"3'%"%4$3("1A";22'5"
-&"',L"9=>>W@L"
:($3,-52-" $7" &4-" '(&)*)+'," 0+$0-+&)-%" $7" )(5)*)5/'," BFG%" )%"
.$%&,A",).)&-5"&$"'"7-3")(&-(%)*-,A"%&/5)-5"-V'.0,-%8"%/64"'%"X:J"
9G'+6Y'"-&"',L8"=>>P@"$+"Z["9Z'+&-(%"'(5"#$3'+58"=>>PI"#',,-+"-&"
',L8" =>>T@L"Z[" )%" '"3-,,E%&/5)-5" BFG" )(" 7)%4" 1/&" $/+" <($3,-52-" $7"
$&4-+"BFG%"9-L2L8"\)2EK]*)0-+)(8"BFGK^8"7)(UJBZ%8"'(5"X:J@")("7)%4")%"
,).)&-5" 9+-*)-3-5" )(" \-++)-+" -&" ',L8" =>KK@L" _*-(" )(" .'..',%8"
',&4$/24" &4-" ).0$+&'(6-" $7" &4-" BCD" %A%&-." )%" 6,-'+8" &4-+-" )%" ($&"
-($/24" )(7$+.'&)$(" 6$(6-+()(2" &4-" .-64'()%." /(5-+,A)(2" &4-"
BCDE.-5)'&-5" )(4)1)&)$(" $7" *)+'," +-0,)6'&)$(8" 0'+&)6/,'+,A" !#$ %!%&"
9C-(%&-+,"-&"',L8"=>K=@L"
;.$(2" BFG%8" '" 0+$&-)(" 7'.),A" 6',,-5" BCBU" 9)(&-+7-+$(E
)(5/6-5" 0+$&-)(%" 3)&4" &-&+'&+)6$0-0&)5-" +-0-'&%@8" 34)64" )%"
  40 
!"
#$%&%#'(&)*(+" ,-" '('&%'&)#./(/')+(" &(/(%'0" 1234" +.5%)6078" $%0"
,((6" (9%5)6(+" )6" $):$(&" ;(&'(,&%'(0" 1<(60'(&=" %6+" >(68" ?@AAB"
C)%5.6+"%6+"<%&*%68"?@A!B"D$.E"('"%=F8"?@A!7F"4(#(6'"0'E+)(0"$%;("
0$.G6" '$%'" '$(" H<H2" I%5)=-" )0" #.60(&;(+" )6"5%55%=08"%5/$),)%60"




H>JN@M3N@78" %='$.E:$" #E&&(6'=-" '$(" 5.0'" &(=(;%6'" %6+" &(#(6'"
/E,=)#%').60" $%;(" %+./'(+" '$(" '(&5" H<H2" 1D$.E" ('" %=F8" ?@A!7F" H<H2"
/&.'()60" %&(" )6;.=;(+" )6" 5%6-" /&.#(00(0" )6" &(0/.60(" '." ;)&%="
)6I(#').6"%6+".'$(&"IE6#').608"0E#$"%0"/&.'()6P/&.'()6"%6+"/&.'()6P
4QR" )6'(&%#').608" +.E,=(P0'&%6+(+" 4QR" 0):6%=)6:8" #(==" 5):&%').68"
%6+" /&.=)I(&%').6" 1<(60'(&=" %6+" >(68" ?@AAB" CSR6+&(%" %6+" 4(:%68"
?@@!7F" 2$(" '&%60#&)/').6%=" )6+E#').6" .I" '$(" H<H2" I%5)=-" :(6(0" $%0"
,((6" +(0#&),(+" %I'(&" )6I(#').6" G)'$" ,.'$" CQRP" %6+" 4QRP;)&E0(0"
1D$E"%6+">$(6T8"AUUVB">%$%"%6+"4%6:%&%W%68"?@@!B"X%#$(&"('"%=F8"
?@@VB"4%'$)"('"%=F8"?@A@7"%6+"%I'(&",%#'(&)%="0')5E=%').6")6"%"'-/("H"
H<QP+(/(6+(6'" 5%66(&" 1Y(&#$'.=+" ('" %=F8" ?@@OB" Z;0'(,." ('" %=F8"
?@@OB"[-=%6)(5)"('"%=F8"1?@@U7F"R='$.E:$"'$()&"%6');)&%="5(#$%6)050"












  41 
!"
#$%&'(#)$*" +,#'," ')$-(#(.(&-" /$" #01)2(/$(" (,2&/(*" 1/2(#'.3/234" %)2"
'.3(.2&5" %#-,*"6.("/3-)"5.&" ()" (,&"/$'#&$(" -&1/2/(#)$")%" %#-," %2)0"
(&(2/1)5-" /$5" (,&" 72&/("5#8&2-#(4")%" %#-," -1&'#&-9" :$" /55#(#)$*" (,&"
/58/$(/7&" )%" (,&" #$'2&/-&5" .-&" )%" ;&62/%#-," <!"#$%& '('$%=" /-" /$"
#01)2(/$(" 8&2(&62/(&" 0)5&3" %)2" -(.5#&-" #$" 5&8&3)10&$(/3" /$5"
6#)0&5#'/3" 2&-&/2',*" ,&0/()1)#&-#-" /$5" 2&'&$(34*" #00.$)3)74*"
,/-" %/'#3#(/(&5" (,&" 5&8&3)10&$(" )%" 7&$)0#'" ())3-" (,/(" /33)+" (,&"
#5&$(#%#'/(#)$" )%" $&+" 7&$&" %/0#3#&-9" :$" (,&" 12&-&$(" +)2>*" +&"
5&-'2#6&" (,&" ')013&(&" 2&1&2()#2&" )%" $)$*" 7&$&-" #$" ;&62/%#-,9" ?.2"
-(.54"2&8&/3-"/"12)(&#$" %/0#34" %)27&5"(,2).7,"/$'#&$("5.13#'/(#)$"
&8&$(-*" /'')25#$7" +#(," (,&" 2&-.3(-" 2&'&$(34" 1.63#-,&5" <@#." &(" /39*"
ABC!=9" D)" %.2(,&2" &E13)2&" (,&" /$(#8#2/3" 12)1&2(#&-" )%" (,&-&" :FGH
-(#0.3/(&5"7&$&-*"$#&+$+%"/$5"$#&+$*'%"&E1&2#0&$(-"+&2&"')$5.'(&5"
#$";&62/%#-,"/%(&2"(2&/(0&$("+#(,"5#%%&2&$("2&')06#$/$(":FG-I"/$5"







D,&" :F:D" -&K.&$'&-" +&2&" -&/2',&5" .-#$7" (,&" ;&62/%#-,"
7&$)0&" /--&0634" 8&2-#)$" L8M" <+++9&$-&0639)27NO/$#)2&2#)N=*"
&E13)#(#$7" (,&" ')$-&28/(#)$" )%" -4$(&$4" 6&(+&&$" (,&" ,.0/$" /$5"




#$()" ?$&" S,)(" D?PCBFT" ')01&(&$(" '&33-" <:$8#(2)7&$=" %)2"
-.6-&K.&$("-&K.&$'#$7"/$5"?RF"')$%#20/(#)$9"
  42 
!"
#$%" &'%()&)*"+('",&-&.+/&)*"+(+.*,&,"0%)1%%(")$%"2%0/+3&,$4"
$5-+(" +('"-65,%" 787#" ,%95%(:%,"1+," ;%/36/-%'"5,&(<"=+)>?#"
@A+-;+(%..+"%)"+.B4"CDD!EB"#$%"#FG"'&,)/&05)&6("1+,"+(+.*2%'"5,&(<"
#FG;/%'" @$));HII);/;/%'B)5%0&(<%(B-;<B'%IE" @J+/;%(+$+..&" %)" +.B4"
CDDKE4"+('")$%")$%6/%)&:+."&,6%.%:)/&:";6&()"@;7E"+('")$%":+.:5.+)%'"
-6.%:5.+/" 1%&<$)" 1%/%" '%)%/-&(%'" 5,&(<" LMF+N*" )66.,"
@$));HII5,B%M;+,*B6/<I)66.,EB" #$%" !OP,)/5:)5/%" 63" 2%0/+3&,$" 787#,"
1+," ;/%'&:)%'" 5,&(<" )$%" 7P#?NNLG" ,%/Q%/" @G6*" %)" +.B4" CDRDE4"
,%.%:)&(<" )$%" -6'%." 1&)$" )$%" 0%,)" AP,:6/%4" +('" Q&%1%'" )$/65<$"
F*=ST" @$));HII111B;*-6.B6/<EB" #$%" #%-;.+)%" =6'%.&(<" N:6/%"
@#=P,:6/%E4" +" -%+,5/%" 63" ,)/5:)5/+." ,&-&.+/&)*" 0%)1%%(" )16"
;/6)%&(,4" 1+," +.,6" +(+.*2%'" )6" &'%()&3*" ,)/5:)5/+." +(+.6<," 1&)$"






,%95%(:%," 1%/%" ,50,%95%().*" :6-;.%-%()%'" 5,&(<" +" 0.+,);"
,%+/:$" 36/" $6-6.6<," &(" '&33%/%()" '+)+0+,%,B" #$%" &(&)&+." ,%95%(:%"
+.&<(-%()"1+,";%/36/-%'"5,&(<")$%"=?88#"6(.&(%",%/Q%/"36..61&(<"




?U+&U%" 7(36/-+)&6(" A/&)%/&6(" @?7AE" @?U+&U%4" R[K\E4" ,;%:&3&%'" )6"
%,)&-+)%" )$%" -+M&-5-" .&U%.&$66'" <%(%" )/%%" 5,&(<" F$*=T" !BD"
@>5&('6("%)"+.B4"CDRDEB"#$%"(6'+.":6(3&'%(:%"1+,":+.:5.+)%'"5,&(<"
)$%" +TG#" -%)$6'" @?(&,&-6Q+" +('" >+,:5%.4" CDD]EB" L'&)&6(" +('"
/%;/%,%()+)&6(" 63" )$%" 60)+&(%'" )/%%" 1+," ;%/36/-%'" &(" 8&<#/%%"
QRB!BR"@$));HII)/%%B0&6B%'B+:B5UI,63)1+/%I3&<)/%%IEB"
  43 
!"
#$" %&'()*'(+$" +," '-%" .*'%&" +," &/$+$/)+0&" 1&(2%$'3" *$4"
$+$&/$+$/)+0&" 1*)($+5*6(456-*$7($73" &08&'('0'(+$&" 9*&"
:%.,+.)%4" '+" (4%$'(,/" *" :+&('(;%" <*.9($(*$" &%2%6'(+$" ($" '-%"
=%8.*,(&-" >?>@" ,*)(2/" 0&($7" '-%" A#BC" :*6D*7%" ;%.&(+$" E" 1F*$7G"
HIIJ3K"@-%")*L()0)52(D%2(-++4" 1BC3"*::.+*6-"9*&" ():2%)%$'%4"




Q(24" '/:%"*402'" =%8.*,(&-" 1!"#$%& '('$%3"9%.%"7.+9$" ($"+0."
%L:%.()%$'*2" ,*6(2('(%&" *66+.4($7" '+" %&'*82(&-%4" :.+'+6+2&"
1Q%&'%.,(%24G" HIIIR" S0&&2%($5T+2-*.4" *$4" <*-)G" HIIH3" 1*2&+" &%%"
-'':UVV=,($K+.7V=,W($,+V=,8++DV=,8DK-')23K" ?(&-" 6*.%" *$4" '-%"
6-*22%$7%" %L:%.()%$'&" 9%.%" 6+$406'%4" *66+.4($7" '-%" MX>M"




?(8.+82*&'(6" 2(D%" 6%22" 2($%G" \?EG" 4%.(;%4" ,.+)" [54*/5+24"
=%8.*,(&-" %)8./+&" 1#@MM" M]C5HI^I3" 1<.(%;%." *$4" ]*$7($(G" [ZZ!3"
9%.%" 602'0.%4" ($" <028%66+_&" )+4(,(%4" O*72%_&" )%4(0)"
1<VBOBV?[HG" `(86+3" &0::2%)%$'%4"9('-" [II" a7V)C" +," :.()+6($"
1>$;(;+`%$3" *$4" [Ib" ,%'*2" 8+;($%" &%.0)" 1?YX3" *'" HcdMK" e0)*$"
eOf5HZ!"6%22&"1#@MM"M]C5[^J!3"1`.*-*)"%'"*2KG"[ZJJ3"9%.%"7.+9$"
($"O*72%g&"B($()0)"O&&%$'(*2"B%4(0)"1`(86+3"&0::2%)%$'%4"9('-"
[II" a7V)C" :.()+6($" 1>$;(;+`%$3G" [h" $+$5%&&%$'(*2" *)($+" *6(4&"
1`(86+3G" [" )B" &+4(0)" :/.0;*'%" 1`(86+3" *$4" [Ib" ?YXK" @-%" 6%22&"
9%.%" ($608*'%4" ($" *" ^b" MNH" *')+&:-%.%" *'" !JdMK" f(4$%/" 6%22"
&0&:%$&(+$&" 9%.%" +8'*($%4" ,.+)" *402'" ,(&-" &*6.(,(6%4" 0&($7"
*$*%&'-%&(*" ($" (6%K"f(4$%/&"9%.%"-+)+7%$(=%4"'-.+07-"*"[II5a)"




0,+&" 6::" FG=#?" 2H" I/,#24,)" 5J)A,A2D$)>" ()*" KL" MNO" ()*"
#(,)+(,)$*" (+" K;PQ7" M2/" +&$" !"# $!%&'" %+,#.<(+,2)%'" +&$" 4$<<%" 0$/$"
%$$*$*",)+2"KRC0$<<"E<(+$%"(+"6"#<"E$/"0$<<7"
S&$"/&(@*2A,/.%'"%E/,)G"A,/($#,("2H"4(/E"A,/.%"5OTQT",%2<(+$"
8;=U:>" 0(%" .%$*" ,)" +&$%$" $-E$/,#$)+%7" V-E$/,#$)+(<" ,)H$4+,2)%"




S2+(<" X\]" ,%2<(+,2)"0(%" E$/H2/#$*" .%,)G" +&$"Y(-0$<<" 6;"
?VT"O,#E<W"X\]"S,%%.$"^,+"5I/2#$G('"Y(*,%2)'"_J'"`O]>"(442/*,)G"
+2"+&$"#().H(4+./$/a%",)%+/.4+,2)%7"4b\]"0(%"2@+(,)$*"H/2#"6"FG"
2H" +2+(<" X\]" .%,)G" +&$" O.E$/O4/,E+" JJJ" M,/%+CO+/()*" OW)+&$%,%"
O.E$/#,-"5J)A,+/2G$)>7"OE$4,H,4"3IQX"E/,#$/%"0$/$"*$%,G)$*"5S(@<$"
O!76>".%,)G"+&$"(&!)*&+"E/2G/(#"5X2B$)"()*"Oc(<$+%cW'"K:::>'"()*"
+&$" E/,#$/" $HH,4,$)4W" 0(%" $A(<.(+$*" 5IH(<HH<'" K::6>7" ]" E/$A,2.%<W"
*$%4/,@$*"5bd(BCX2%(<$%"$+"(<7'"K:6K>"4b\]"+$#E<(+$"0(%".%$*"H2/"
/$(<C+,#$"IQX" (#E<,H,4(+,2)'"0,+&" R:" 4W4<$%" ()*" (" ;:PQ" ())$(<,)G"
+$#E$/(+./$7"]<<"/$(4+,2)%"0$/$"E$/H2/#$*"0,+&"%$A$/(<"@,2<2G,4(<"
/$E<,4(+$%" ()*" .%,)G" +$4&),4(<" +/,E<,4(+$%7" S&$" /$<(+,A$" $-E/$%%,2)"
<$A$<%" 2H" +&$" G$)$%" 0$/$" )2/#(<,B$*" +2" +&$" $-E/$%%,2)" 2H" 6[O"





e$@/(H,%&" !,"-.'" !,"-/" ()*" !,"-+" 5D$)N()c" (44$%%,2)"
).#@$/%f"\YgK:U;R:'"\Qg::U66R"()*"\Qg::U66R'" /$%E$4+,A$<W>"
  45 
!"
#$%&#''()*" +)*',&-+,'" (*" ,.#" %+/01!2345678('" 9:+;9)*#" <#&#"
;(*=>?" %&)@(=#=" 9?" /&2" A->#&)" BC*(@#&'(,?" )D" A-&+(:E" F%:(*G2"
H#+)I9(*:*," JK0'L" <#&#" %&)=-+#=" 9?" ,&:*'D#+,()*" )D" M" NO" ,.#"
%>:'I(='" (*,)" 8PQ7RS!" +#>>'" :," TUVWUX" +)*D>-#*+#" -'(*O" ,.#" Y7
,&#I#ZP0P" 8[" /01" \&:*'D#+,()*" H#:O#*," BH)+.#G" :++)&=(*O" ,)"






-'(*O" ,)-+.=)<*" [`H" B%&(I#&'" (*" \:9>#" F!23GE" :*=" ,.#" [`H"
%&)=-+,'" <#&#" +>)*#=" -'(*O" ,.#" %+/01" !2345678('" \a[a" \1"
P$%&#''()*" Q(," BJ*@(,&)O#*G2" a*#" F.)," \a[3UK" +)I%#,#*," +#>>'"
BJ*@(,&)O#*G"<#&#",&:*'D)&I#=",)"O#*#&:,#",.#"%>:'I(="+)*',&-+,'2"
[>:'I(=" %-&(D(+:,()*'" <#&#" +)*=-+,#=" -'(*O" ,.#" [-&#b(*;" 8([-&#"
[>:'I(="A(=(%&#%"Q(,"BJ*@(,&)O#*G2"\.#"&#+)I9(*:*,"%>:'I(='"<#&#"
I(+&)(*c#+,#=" (*,)" )*#7+#>>" ',:O#" d#9&:D('." #I9&?)'" <(,." :" O>:''"
I(+&)*##=>#" -'(*O" 0:&('.(O#" A07363" I(+&)I:*(%->:,)&" :*="
0:&('.(O#" JA7!U"I(+&)(*c#+,)&2" J*"#:+."#$%#&(I#*,E":",),:>")D"ReU"
#I9&?)'"<#&#"=(@(=#="(*,)"M"O&)-%'")D"eU"#OO'"Be"&#%>(+:,#'")D"3U"
#I9&?)'G" :*=" #:+." 9:,+." <:'" I(+&)(*c#+,#=" <(,." ,.#" D)>>)<(*O"
,&#:,I#*,'" =(>-,#=" (*" [fFg" %+/01" !237JD(,3R9E" %+/01" !237JD(,3!:E"
%+/01" !237JD(,3T:E" %+/01" !237#I%,?E" :*=" [fF2" 1*" :==(,()*:>"
-*,&#:,#=" O&)-%" <:'" (*+>-=#=" ,)" +)*,&)>" ,.#" #OO" h-:>(,?" :*="
'-&@(@:>2"\.#"h-:*,(,?")D"%>:'I(="(*)+->:,#="(*,)"#:+."#I9&?)"<:'"
3UU" %O4#OO" (*" :" D(*:>" @)>-I#" )D" R" *b2" \.&##" =:?'" :D,#&" %>:'I(="
:=I(*(',&:,()*E",.#">:&@:#"<#&#"I(+&)(*c#+,#="(*",.#"=-+,")D"`-@(#&"
<(,." R" *b" )D" :" F5`5" '-'%#*'()*" :," :" D(*:>" +)*+#*,&:,()*" )D" 3U!"
\`J/6U4I>2" \.#" I)&,:>(,(#'" =-#" ,)" ,.#" @(&:>" (*D#+,()*" <#&#"
&#O(',#&#=" D)&" !" =:?'" :D,#&" (*D#+,()*" 9#D)&#" :*" (*=#%#*=#*,>?"
D##=(*O" :*=" ,.#&#D)&#"9#D)&#" :*" #,.(+:>" :%%&)@:>" ('" &#h-(&#=" BPC"
  46 
!"
#$%&'($)&" *+,+-.!/" 01&2345&%" &(" 3267" *+,+/6" 8$9:" ';4#$($;4" <39"
';4(%;22&#"(:%&&"($=&9"3"#3>6"?:&")$%32"(%349'%$@($;4"$4"A8A?B$4C&'(&#"
23%)3&"<39"DE34($F$&#"(:%;E5:"DGHI"E9$45"9@&'$F$'"@%$=&%9"F;%"(:&"







?:&" #3(3" F%;=" (:&" $4" )$);" 34($)$%32" 3'($)$(>" ;F" A8A?9"<39" 3432>O&#"





0.1%)%)2! #3.! '456(.#.! 7.6.7#4%7.! 41! 898:! 2.).&! %)!
;.<7$1%&3!
W9$45"3"O&Q%3F$9:"5&4;=&B<$#&"Q239("9&3%':7"<&"#&(&'(&#"3"
:$5:" #&5%&&" ;F" 9>4(&4>" Q&(<&&4" (:&" :E=34" ':%;=;9;=&" ,+"
0%&5$;4"D*!6!,/"34#"(:&"O&Q%3F$9:"':%;=;9;=&9",X"34#",*"08$5E%&"
!6,R/6"TE%"3432>9$9" ';4F$%=&#" (:&"@%&9&4'&";F" F$)&"34#" (:%&&" A8A?"
5&4&9" ;4" O&Q%3F$9:" ':%;=;9;=&9" ,*" 34#" ,X7" %&9@&'($)&2>6"
Y;%&;)&%7" 34;(:&%" (<;" 5&4&9" <&%&" $#&4($F$&#" 39" 9$=$23%" (;" !"!#"
5&4&9" 0;4&" 5&4&" ;4" ':%;=;9;=&" Z" 34#" (:&" ;(:&%" 5&4&" ;4"
':%;=;9;=&",!/6"
  47 
!"
"




=!";.*." 1&2)+.?"&0" +<."7)'."<9')0"2<*&'&7&'.":9+" ,0" +<."8CC$C" *./,&0$"#0" 4546"7.89.02.";)7"
)17&" (*.7.0+" &0" @.:*)3,7<" 2<*&'&7&'." A$" H$" I<F1&/.0.+,2" *.1)+,&07<,(" :.+;..0" +<." 4546" (*&+.,07"
3*&'":&0F" 3,7<")0?"7,',1)*"(*&+.,07"?.72*,:.?" ,0"&+<.*"-.*+.:*)+.7B" 792<")7")'(<,:,)07B":,*?7")0?"
')'')17$" J2<K" !"#$%&'$"( )*"+,%-"&L" M'K".-)/'*0-)*,1( %02$11L" N)7K" 3"+%/( 1"+"'L" %)K" 4"'"11$,1(
",'"#,1L" %,K" 4#&-/5*"'0-6/7/-( $7&++"L" J2K" !"'$%$)*#*01( )'/)&"L" O1K" 8$)&-#'"')*,1( +"9'":L" 60K"
;&#'"/7/-(-$6'/<$'$7$1$"
  48 
!"
#$%"&%'()*+,$"!"!#",%-.%/0%,"1%(%"/)2%3")004(3+/5"64"6$%+("
0$(424,42)7" 84,+6+4/9" !"!#$%" :;<=>?@ABBBBBBCCBDEFG" !"!#&'%"
:;<=>?@ABBBBBBBCBECFG" !"!#&'(" :;<=>?@ABBBBBBBHIDHFG" !"!#&')"
:;<=>?@ABBBBBBEBJ!HFG" !"!#&'*" :/46" +3%/6+*+%3" +/" 6$%" ;/,%2'7"
3)6)'),%FG" !"!#&'+" :;<=>?@ABBBBBBEBEHHFG" !"!#&,%"
:;<=>?@ABBBBBBJHKH!FG" !"!#&-%" :;<=>?@ABBBBBBHKBKLFG" !"!#&-("
:;<=>?@ABBBBBBI!JCIF" )/3" !"!#&-)" :;<=>?@ABBBBBBJDEHDFM" N/"
4(3%("64"04/*+(2"6$%" !"!#" ,%-.%/0%,G"1%"3%,+5/%3",8%0+*+0"8(+2%(,"
64" )287+*O" )/3" ,%-.%/0%" 6$%" KB" &%'()*+,$" !"!#" 5%/%," :8(+2%(," +/"
#)'7%" =!MKFM" #$%" 04/*+(2%3" *.77P7%/56$" Q@R," 1%(%" ,.'2+66%3" 64"
A%/S)/T"./3%(")00%,,+4/"/.2'%(,"URIKC!JDVURIKC!DJM"
#$%"'740T"4*"$.2)/"NRN#"5%/%,")/3"6$%"8,%.345%/%"NRN#KS":NRN#PKG"




#$%" R?=" :#<R" (%0%864(" ,.8%(*)2+7OG" 2%2'%(" DF" )/3" XZLJZ"
:0$47%,6%(47" LJP$O3(4[O7),%F" 5%/%," )(%" 740)6%3" .8,6(%)2" 4*" 6$%"
$.2)/"NRN#"07.,6%(")/3",$41%3",.'P8)(6+6+4/+/5"+/"&%'()*+,$M"#$.,G"
R?=" +," 740)6%3" 4/" 0$(424,42%" KH" )/3" XZLJZ" +," 740)6%3" 4/"
0$(424,42%"KLG")/3"'46$"5%/%,"$)\%")/" +/\%(6%3"4(+%/6)6+4/")6"
6$%"!]" (%5+4/"4*" 6$%" NRN#"5%/%," :R+5.(%"!MK?FM"#$%"-LLML" (%5+4/"4*"
$.2)/" 0$(424,42%" KB" )7,4" ,$41%3" $424745O" 1+6$" &%'()*+,$"
0$(424,42%" K!M" Q/%" NRN#P(%7)6%3" 5%/%" :!"!#&,%F" 1)," +3%/6+*+%3"
'%61%%/" 6$%" XQ^#>K" :0)6%0$47PQP2%6$O76()/,*%(),%" 342)+/"
04/6)+/+/5" KF" 5%/%" )6" 6$%" J]" %/3" )/3" 6$%" <;RZ" :/%.(4*+7)2%/6G"
$%)\O"847O8%86+3%F")/3"_>?XL":\476)5%P3%8%/3%/6")/+4/"0$)//%7"
LF" 5%/%,")6" 6$%"!]" %/3"4*" 6$+," 0$(424,42%M" N/" 6$+," 0),%G" ,O/6%/O"
1),"/46"04/,%(\%3"'%0).,%"6$%(%"1%(%"/4"NRN#"5%/%,"'%61%%/"6$%"
_>?XL" )/3" XQ^#>K" 5%/%," +/" $.2)/" 0$(424,42%" KB" :R+5.(%"
!MK?FM"^4(%4\%(G")/46$%("NRN#"5%/%"1),"+3%/6+*+%3"4/"0$(424,42%"






?*'*" @(,(,7" 2-5" A:AB" .5-'0(," +0C&0,40+" 50'5(0601" DD"
1(22050,'"+0C&0,40+$"EF"-2")8(48"%0/-,701"'-"@*@@*/(*,"+.04(0+$"
G"%(51"+.04(0+$"E"*@.8(%(*,"+.04(0+"*,1"H"2(+8"+.04(0+"9B*%/0"I!;G>;"
J0" &+01" '80+0" +0C&0,40+" '-" 4-,+'5&4'" *" .83/-70,0'(4" '500$"
5060*/(,7" *" 4/0*5" +0.*5*'(-," -2" '80" A:AB" +0C&0,40+" *@-,7" '80"
*,*/3K01" '*L-,-@(4*/" 4/*++0+" 9:(7&50" !;<M>;" B80" '500" '-.-/-73"
4*'07-5(K01" '80" @*@@*/(*," A:AB" +0C&0,40+" (,'-" 2-&5" @*(,"
%5*,480+$" A:AB<N<M$" A:ABG$" A:AB!" *,1" A:AB#" 8-@-/-73" 75-&.+$" )('8"
750*'" 4-,2(10,40" 6*/&0+O" 8-)0605$" '80" .83/-70,0'(4" 50/*'(-,+8(."
*@-,7",-,P@*@@*/(*," A:AB" +0C&0,40+")*+",-'" 4/0*5$".-'0,'(*//3"
502/04'(,7" '80" @(,-5" 50.50+0,'*'(-," -2" '80+0" +0C&0,40+" (," '80"
0,'(50" *,*/3+(+;" :-5"0L*@./0$" '80"06-/&'(-,*53" 50/*'(-,+8(."-2" '80"
1(22050,'" A:AB" 70,0+" *45-++" 2(+8" +.04(0+" )*+" ,-'" 4-,2(10,'/3"
50+-/601$" */'8-&78" +-@0" +0C&0,40+")050" -5'8-/-7-&+;" Q-)0605$"
*," (,'050+'(,7" .*''05," 0@05701$" %5*,48(,7" '80" K0%5*2(+8" A:AB"
+0C&0,40+"%0/-,7(,7"'-"'80"+*@0"485-@-+-@0;"
J0" 0+'(@*'01" '80" 1RN1I" 5*'(-+" 9S>" *@-,7" '80" K0%5*2(+8"
A:AB" +0C&0,40+" '-" C&*,'(23" '80" +0/04'(-," .50++&50" *4'(,7" -," A:AB+"
70,0+"*,1"10'05@(,01"'8*'"'80"70,0+"/-4*'01"-,"485-@-+-@0"<D"
&,105)0,'" .-+('(60" ?*5)(,(*," +0/04'(-," 9ST<>;" B80" 1RN1I" 5*'(-"
-%+05601"%0')00," A:AB<D="*,1" A:AB<DM")*+"<;GHGU$")8050*+" '8(+"
6*/&0" )*+" 8(7805" %0')00," A:AB+" <DM" *,1" <DV" 9S" W" <;XEED>" *,1"
%0')00,"A:AB+"<D="*,1"<DV"9S"W"<;#<!F>;"B80"A:AB"70,0+"/-4*'01"-,"
485-@-+-@0+" #$" <G" *,1" <!" )050" ,-'" +&%Y04'01" '-" '8(+"
06-/&'(-,*53"@048*,(+@$"-%'*(,(,7"S"6*/&0+"/-)05"'8*,"<;"
!




3'($0") 4565) !"#$"%&") *%*+,-'-) *%.) -/0$&/$0*+) .12*'%) 17) /8") 9":0*7'-8) ;3;<-5)#$" %&'()'(*+,-&-'*.&"
(&-&)'"/%012"3,'*45",6"'7&"89":;:%"-(,'&*65"-(&5&6'"*6"<&=()4*57$">('7,?,@,A5"-(,'&*65"4(,3"7A3)6"
)6."3,A5&")(&"57,B6"4,("+,3-)()'*C&"-A(-,5&5$"D$"E&6@'7F"+)?+A?)'&."3,?&+A?)("B&*@7'"/GH)2")6."






'B," A-" '," &?&C&6" (&-&'*'*,65$" Q,B&C&(F" B&" )?5," ,=5&(C&."
C)(*)=*?*'M" *6" '7&" 6A3=&(" )6." -,5*'*,6" ,4" '7&5&" +7)()+'&(*5'*+"
.,3)*65"*6"'7&"4,A("7A3)6"@&6&5")6."*6"'7&"'7(&&":;:%5".&5+(*=&."
*6"3*+&"/;*@A(&"!$P#2$"%7&"C)?A&5",4"*.&6'*'M")6."5*3*?)(*'M"=&'B&&6"
<&=()4*57" )6." 7A3)6" )6."3A(*6&" -(,'&*65"B&(&" ?,B&(" '7)6" !RS"
  51 
!"
#$%" &'()" *+,-+./01+23" 45#62+" 7!8!98" 5:+" $;<6+*" =>" #<0$=" #.0%,"
1#*0+%"6+/?++$"!@'"#$%"AB!"*+,0%;+,">=*"#22",+C;+$.+,)"+D.+-/">=*"
0,=>=*<" EF)" ?:0.:" -*+,+$/+%" #" /=/#2" =>" G@!B" #<0$=" #.0%,8" 5:;,)"
%0>>+*+$.+," 0$" .#2.;2#/+%" <=2+.;2#*" ?+0H:/," ?+*+" #2,=" =6,+*1+%)"
?:+*+#," <=,/" =>" /:+" -*=/+0$," -*+,+$/+%" <=2+.;2#*" ?+0H:/,"
*#$H0$H" >*=<" E@IE&" JK#)" /:+" G'K" 0,=>=*<" ?#," !A8L'" JK#" #$%"
MNM5EF" ?#," G'@8'L" JK#" 4N0H;*+" !8'O98" P+H#*%0$H" /:+" /:+=*+/0.#2"
0,=+2+./*0."-=0$/"4-M9)"/:+" 0,=>=*<,"2=.#/+%"=$".:*=<=,=<+,"E)"G'"








W"@8LEG9)" MNM5G'K" 45TU,.=*+"W"@8LE@9)" MNM5G'X" 45TU,.=*+"W"@8L&L9"
#$%" MNM5G!F" 45TU,.=*+" W" @8LE'98"Y=?+1+*)" :;<#$" M7ZEA"=*" MNM5'"
?#," /:+" 6+,/" #$#2=H" >=*" MNM5GQF" 45TU,.=*+" W" @8LAQ9" #$%" MNM5GQO"
45TU,.=*+"W"@8LA!9)"#$%"0$/+*+,/0$H23)"/:+",;-+*:+20.#2"5[PU*+-+#/"





:0H:+*" 6#,#2" +D-*+,,0=$" =>" "#"$" H+$+," =$" .:*=<=,=<+" G')" 6+0$H"
"#"$%&'" /:+" H+$+" ?0/:" /:+" 2#*H+,/" -*+,+$.+" 0$" /:+" ?:=2+" =>" /:+"
/0,,;+," #$#23V+%" 4,-2++$)" J0%$+3)" H022)" .#;%#2" >0$" #$%" :+#%98"
M$/+*+,/0$H23)" "#"$(" ?0/:" 2=?" +D-*+,,0=$" 0$" <=,/" =>" /:+" /0,,;+,)"
,:=?+%",0H$0>0.#$/23":0H:+*"+D-*+,,0=$" 0$" /:+" 0$/+,/0$+" 4%&))"%*))"
%*+9"=*"<;,.2+"4%,))"%*'9"4N0H;*+"!8!F98"





2>" 2')-()*'-G$" 3&0" :6(68" -./0-((*&'" &1" -6F;" 2324" 1&0HI" )*((+-("J-0-" (6H/8-7" 6'7" /&&8-7I" B*-87*'5" 6"













-)%-$'" $C0'$22),*" .$/$.2" +-&*" 8)(*$3" 0')9&'3" :$.." :5.+5'$2?" G*"
&(()+),*6" !"!#$" 1',9" 4$H'&1)2-" :-',9,2,9$" ;<" 2-,7$(" &" -)%-$'"
H&2&."$C0'$22),*")*"H,+-":$.."+30$2"+-&*"+-,2$"1',9":-',9,2,9$2"




>)'2+6" 7$" ($+$'9)*$(" 7-$+-$'" +-'$$" 2$.$:+$(" 4$H'&1)2-"
)*+$'1$',*2" =G>KL;6" G>KL<"&*(" G>KL!A" )*(5:$("+-$"$C0'$22),*",1"
4$H'&1)2-" G>GB2?" B-$'$1,'$6" 7$" &*&.34$(" +-$" H),.,%):&." &:+)/)+3" ,1"





B-$" +'$&+9$*+" ,1" D>E" :$..2" &*(" 8)(*$3" :$.." :5.+5'$2" 7)+-"
)*+$'1$',*2")*(5:$(":-&*%$2")*"+-$"$C0'$22),*",1"!"!#"%$*$2?"V/$'&..6"
+-$" '$25.+2" 2-,7$(" -)%-$'" $C0'$22),*" /&.5$2" 1,'" &.." !"!#" %$*$2" )*"
8)(*$3":$..2"+-&*")*"D>E":$..2"=>)%5'$"!?EU"&*("!?E@A?"U2"$C0$:+$(6"
+-$2$" '$25.+2" 25%%$2+" &" ',.$" ,1" G>K2" )*" +-$" )*(5:+),*" ,1" 4$H'&1)2-"
!"!#$?"W,'$,/$'6" +-$" 1&:+" +-&+" !"!#$" H&2&." $C0'$22),*"7&2" -)%-$'" )*"
D>E" +-&*" )*" 0')9&'3" :$.." :5.+5'$2" &*(" +-&+" +-$2$" :$..2" 2-,7$(" &"
-)%-$'" '$20,*2$" +," G>K2" 25%%$2+" &" :$..P20$:)1):" '$20,*2$" ,'"
9$:-&*)29?"
"






3',,(" 4.5'&" 2" 4+6" 72" 8*9&(" *." (5):9,45)*+" ;)58" (9%'&+454+5(" .&*:" 5&4+(.'35'6" <#=>7?!" 3',,(" ;)58"


















)'*26*+'%" 05*6/<5" *',.:0$+'" JKGD" /1$&<" CL" M" *$N616+,." GAF" ,1" ," 56/1'O'')$&<" <'&'E" P5'"
'H)*'11$6&" .'Q'." 62" ',-5" <'&'" 7,1" 'H)*'11'%" ,1" 26.%:-5,&<'" 7$05" *'1)'-0" 06" 05'" '+)0(" ).,1+$%"
<*6/)E" P5'" %,0," ,*'" *')*'1'&0'%" ,1" 05'" +',&" R" 10,&%,*%" '**6*" 62" 05*''" $&%')'&%'&0" 1,+).'1E"
M$<&$2$-,&0" %$22'*'&-'1" ,+6&<" -'..1" 0*,&12'-0'%" 7$05" ?@AB" ).,1+$%1" ,&%" '+)0(" ).,1+$%" 7'*'"
%$1).,('%",1"SSSTUEUUUCV)VUEUUCWD"SSTUEUUCV)VUEUCW"6*"STUEUCV)VUEUXWE"
"
  56 
!"
#$" %&'" ()**+," -.)/-0)$-" 12-3" #&4+" /5-)." '" 367.+" 828" $6-"
2$87()"3293"*):)*+"65"!"!#$");<.)++26$,"12-3"-3)");()<-26$"65"!"!#%&',"
132(3" 1/+" +29$252(/$-*=" 2$87()8," .)9/.8*)++" 65" -3)" #&4>" 7+)8?"
#$-).)+-2$9*=," /" +29$252(/$-" 861$@.)97*/-26$" 65" 2+656.0+" ()," %*),"
%*'," %*+" /$8" %,)" 1/+" 6A+).:)8" 2$" ()**+" -.)/-)8" 12-3" -3)" #&4>!"
B&297.)"!?'C?"D"3293)."$70A)."65"2+656.0+"1/+"+29$252(/$-*="2$87()8"
/-" E'"367.+" (60</.)8"12-3" -3)" .)+7*-+" 6A+).:)8"/-" '"367.+," /$8"
-3)" !"!#" 6$" (3.606+60)" F"1/+" -3)"06+-" 2$87()8" -3.6793" #&4>E"
/$8"#&4>!?"G3)" !"!#$"6$"(3.606+60)"HE"B%*-,"%*'"/$8"%*.C"1).)"
+29$252(/$-*="2$87()8,".)9/.8*)++"65"-3)"#&4>"7+)8"B&297.)"!?'C?"
#$" <.20/.=" ()**" (7*-7.)," -3)" !"!#" 9)$)+" *6(/-)8" 6$"
(3.606+60)+" H!" /$8" HI" 1).)" 06.)" 2$87()8" -3/$" -36+)" 6$"
(3.606+60)+" F" /$8" HE," /$8" 2+656.0" %,)" +361)8" -3)" +-.6$9)+-"









K$()"1)"8)-).02$)8" -3/-" L)A./52+3" #&#G+"1).)"0687*/-)8"
-3.6793" 2$-).5).6$+" /$8" +361)8" 8255).)$-" -2++7)" );<.)++26$"
<.652*)+,"1)"):/*7/-)8"-3)")55)(-"65"/$"!/01!#23":2./*"2$5)(-26$"6$"-3)"
);<.)++26$" 65" !"!#$" 2$" %&'" /$8" M28$)=" <.20/.=" ()**+?" N7.<.2+2$9*=,"
NOPO"828"$6-"06825="-3)");<.)++26$"65"-3)"8255).)$-"!"!#$"B12-3"-3)"
);()<-26$"65"!"!#()"2$"%&'"/$8"!"!#%*-"2$"M28$)="()**+"-3/-"+361)8"/"
+*293-" );<.)++26$" 2$(.)/+)C" B&297.)" !?QDC?" G6" 8)-).02$)" 13)-3)."
-32+")55)(-"1/+"2$87()8"-3.6793"/"82.)(-")55)(-"65"-3)":2.7+"6$"!"!#$"
);<.)++26$" 6." 25" -3)" :2.7+" 1/+" /55)(-2$9" -3)" 2$-).5).6$" +29$/*2$9"
  57 
!"
#$%#$&'(")'"*'$%+,'&"-.'"'/0,'%%123"4'5'4%"26"!"#$%("&"$3&"'"$3&"
-.'" 13-',6',23713&+#'&" 0,2-'13"()*+" $6-'," !#, -!./0" 136'#-1238" 9.'"
,'%+4-%"%.2)'&"-.$-"!"#$%("&"$3&"'"$3&"()*+")','"32-"13&+#'&"13"









%>3-.'%1M'&8" 9.'" $3$4>%1%" 26" ?'3'" '/0,'%%123" )$%" 0',62,*'&" -.,2+?." ,'$47-1*'" NHJ(" +%13?" OP" F"
,1Q2%2*$4" JKI" $%" .2+%'=''013?" ?'3'8" 9.'" '/0,'%%123" 4'5'4" 26" '$#." ?'3'")$%" '/0,'%%'&" $%" 624&7
#.$3?'")1-." ,'%0'#-" -2" -.'" #23-,24" ?,2+0(" 3237136'#-'&" #'44%8" 9.'" &$-$" $,'" %.2)3" $%" -.'"*'$3" R"
',,2," 26" -.,''" 13&'0'3&'3-" Q1242?1#$4" %$*04'%8" F1?3161#$3-" &166','3#'%" $*23?" 136'#-'&" $3&"
+3136'#-'&"?,2+0")','"&1%04$>'&"$%"SSSAT8TTTOU0UT8TTOD("SSAT8TTOU0UT8TOD"2,"SAT8TOU0UT8TVD8"
"
  58 
!"
"
!"#$%&' ()*)' !"# $%&'(' &++&,-' .+' /"%01' "2+&,-".2' 023' 4!5' -%&0-6&2-' "2' 7"32&8' 9%"60%8' ,&11' ,$1-$%&:)"
#$%&'(()*+" ,'-'," *." !"!#" /'+'(" )+" 0)1+'2" %&)34&2" 5',," 56,76&'(" 4.7'&" 89" :*6&(" *." (7)36,47)*+" ;)7:"
(6%'&+474+7(" .&*3"7&4+(.'57'1"<#=>8?!"5',,(";)7:"%,4(3)1("5*+74)+)+/"('@6'+5'(" .*&"A.>BCDEFG"A.>
BCDE8" 4+1" A.>BCDE!" )+" 5*3H)+47)*+" ;)7:" IJKJL" M.7'&" 89" :*6&(" *." (7)36,47)*+G" 7:'" NDM" ;4("
'$7&457'1G" 4+1" 7:'" 5ODM" (2+7:'()A'1L" P:'" '..'57" *." 7:'" -)&6(" )+.'57)*+" *+" 7:'" '$%&'(()*+" *." BCBP("
)+165'1" H2" 7:'" 1)..'&'+7" BCD(" ;4(" &'%&'('+7'1" 4(" 4" .*,1>5:4+/'" ;)7:" &'(%'57" 7*" 7:'" /&*6%"
(7)36,47'1" ;)7:" (6%'&+474+7" .&*3" 5',,(" 7&4+(.'57'1" ;)7:" 7:'" '3%72" %,4(3)1L" P:'" 1474" 4&'"
&'%&'('+7'1" 4(" 7:'" 3'4+" Q" (74+14&1" '&&*&" *." 7:&''" )+1'%'+1'+7" (43%,'(L" P:'" 4(7'&)(0(" 1'+*7'"
()/+).)54+7" 1)..'&'+5'(" H'7;''+" )+.'57'1" 4+1" +*+>)+.'57'1" /&*6%(L" I)/+).)54+7" 1)..'&'+5'(" ;'&'"
1)(%,42'1"4("RRRSTLTTTFU%UTLTTFVG"RRSTLTTFU%UTLTFV"*&"RSTLTFU%UTLTWVL"
  59 
!"
" #$%&'" ($" )$&$*+,-$)" (.$&.$*" &.$" /0#12,-)34$)"
$%5*$66,7-"78"!"!#"9$-$6"(:6":;67"+7)3;:&$)"&.*739."<,*:;",-8$4&,7-="
>.36'" &.$"$88$4&"78" &.$"<,*36"7-"?,)-$@"5*,+:*@"4$;;6" &*$:&$)"(,&."
&.$" *$47+A,-:-&" /0#61"(:6" :-:;@B$)" :&" CD" .73*6" :8&$*" ,-8$4&,7-"
E0,93*$" !=FG=" /-" 9$-$*:;'" &.$" <,*36" *$)34$)" &.$" $%5*$66,7-" 78"
,-&$*8$*7-2,-)34$)"!"!#$="H7($<$*'"&.$"$%5*$66,7-",-)34$)"&.*739."
*$47+A,-:-&" /0#1I"),)"-7&" 6.7(" &.,6" 4;$:*" )$4*$:6$'" :-)" ,-" &.$"
4:6$" 78" ,6787*+6" %&''" :-" ,-4*$+$-&" ,-" $%5*$66,7-" (:6" 7A6$*<$)"
:8&$*" <,*:;" ,-8$4&,7-=" /-" :)),&,7-'" ,6787*+" %&'" (:6" &.$" 7-;@" 9$-$"





!"#$%&' ()*)' !"# $%$&' &++&,-' .+' /"%01' "2+&,-".2'.2' %'"()#*+,-' 023' %'%.' #&2&4' &56%&44".2' "2' 7"32&8)"J="
K%5*$66,7-"78"!"!#"9$-$6",-"?,)-$@"4$;;6"8*7+":)3;&"B$A*:8,6.":&"CD".73*6":8&$*",-8$4&,7-"(,&."LMNM="O="
K%5*$66,7-" 78" !"($" :-)")*'+" ,-" ?,)-$@" 4$;;6" 8*7+" :)3;&" B$A*:8,6." :&" CD" .73*6" :8&$*" ,-8$4&,7-"(,&."
LMNM="J)3;&",-),<,)3:;6"($*$",-P$4&$)",-&*:5$*,&7-$:;;@"(,&."IQ"R;"78"LMNM"EC=FSIQT">N/UVQW+;G="X#J"
(:6",67;:&$)"8*7+".$:)"?,)-$@"4$;;6'"CD".73*6"576&2,-8$4&,7-="4U#J"(:6"7A&:,-$)'":-)"*$:;2&,+$"YNX"
(:6" 5$*87*+$)" 36,-9" IZ" L" *,A767+:;" X#J" :6" :" .736$?$$5,-9" 9$-$=" >.$" $%5*$66,7-" ;$<$;" 78" $:4."
9$-$"(:6"$%5*$66$)":6"87;)24.:-9$"(,&."*$65$4&"&7"&.$";$<$;6")$&$4&$)",-"&.$"47-&*7;"9*735"E,-P$4&$)"
(,&."43;&3*$"+$),3+G=">.$"):&:":*$"6.7(-":6"&.$"+$:-"["6&:-):*)"$**7*"78"&.*$$" ,-),<,)3:;6=">.$"
:6&$*,6?6" )$-7&$" 6&:&,6&,4:;;@" 6,9-,8,4:-&" ),88$*$-4$6" (,&." *$65$4&" &7" &.$" 47-&*7;" 9*735=" L,9-,8,4:-&"
),88$*$-4$6"($*$"),65;:@$)":6"\\\EQ=QQQI]5]Q=QQIG'"\\EQ=QQI]5]Q=QIG"7*"\EQ=QI]5]Q=QVG="
"
  60 
!"
#$" %&'&()*+&" ,-&'-&(" '-&" '(&+%" $." %$,+/)$%012'*$+" $."
345/*+%06&%" 7&+&8" '-($07-" 9:;:" *+.&6'*$+" 218$" $660((&%" !"# $!$%<"






-*7-&8'" %&'&6'&%C" #-&" *+'&(.&($+" *+%06*K1&" 7&+&"01*-" 8-$,&%" 2"
8'2'*8'*6211@" 8*7+*.*62+'" *+6(&28&" $." EL" .$1%" 2.'&(" '-&" 8'*)012'*$+"
,*'-" 9:;:" F4*70(&" !CHMGC" #-&8&" (&801'8" %&+$'&%" '-&" %*..&(&+'"
(&8>$+8&"'$"'-&"B*(08"2.'&("2+"!"#$!'2%"$("!"#$!$%"*+.&6'*$+C"
!
"#$%&$'()*! )+! $*'(#(,$%! $-'(#('.! )+! !"!#! /0*01! (*! 203,$+(14!
%$,#$0!
5&='<",&"2+21@J&%" '-&" !"# $!$%" 2+'*B*(21" 26'*B*'@"$." 8&1&6'&%"
343#8" *+" J&K(2.*8-" 12(B2&">(&B*$081@")*6($*+A&6'&%",*'-" &=>(&88*$+"
B&6'$(8" 6$+'2*+*+7" &*'-&(" 343#NDM<" N!I" $(" NOI<" .$11$,&%" K@"
*+.&6'*$+" ,*'-" 9:;:C" P-&+" J&K(2.*8-" 12(B2&" ,&(&" *+.&6'&%" ,*'-"
9:;:"F6$+'($1"7($0>G<"'-&")$('21*'*&8"(&26-&%"'-&")2=*)0)"1&B&1"
2'"!Q"-$0(8"2.'&("6-211&+7&<"2+%"$+1@"NLR"$."'-&"2+*)218"80(B*B&%"




$." NOCU<" DDCU" 2+%" ELR<" (&8>&6'*B&1@C" I'" !Q" -$0(8" >$8'/*+.&6'*$+<"
8*7+*.*62+'" %*..&(&+6&8" *+" '-&" 80(B*B21" ,&(&" $K8&(B&%" *+" 2+*)218"
'(&2'&%",*'-"'-&"'-(&&"343#8<",-&(&28"2'"EH"2+%"OD"-$0(8"$+1@"'-&"
12(B2&" '(&2'&%" ,*'-" 343#NOI" 8-$,&%" 2" 8*7+*.*62+'" *+6(&28&" *+"
80(B*B21",*'-"(&8>&6'"'$"'-&"6$+'($1"7($0>C"
  61 
!"
#$%" &'()*+',-&,.)" ./" &$%" 0121"3" 4%)%"5(*" (6*."7%(*8'%9"
&$'.84$" :;2<" (&" =" $" (/&%'" ,)/%+&,.)" &." 9%&%'7,)%" &$%" %//%+&" ./"
&$%*%" >?>#*" .)" @,'(6" &'()*+',-&,.)A" B&" &$,*" &,7%" -.,)&C" .)6D" 6('@(%"
,)E%+&%9"5,&$"&$%">?>#FGB"-6(*7,9"*$.5%9"("*,4),/,+()&"6.5%'"@,'(6"
3" 4%)%" &'()*+',-&,.)" +.7-('%9" 5,&$" &$%" ,)/%+&%9" +.)&'.6" 4'.8-"
H?,48'%"!A=IJA"
"
!"#$%&'()*)'+,-"."%/0'/1-"."-2'34' 5!567'89:;'8(+'/,<'8=+' ",' 0/%./&' ",4&1-&<'>"-?'@ABA)'BA"B)&,@,'(6"
(+&,@,&D"./"*%6%+&%9" >?>#*"5(*"%@(68(&%9" ,)"K%L'(/,*$" 6('@(%A"M)%N+%66" *&(4%"K%L'(/,*$"%7L'D.*"5%'%"
7,+'.,)E%+&%9"5,&$"FOO"-4P%44"H/,)(6"@.687%"./"Q")6J"./"&$%"'%+.7L,)()&"-6(*7,9*"-+R3B"!AFN>?>#FQIC"
-+R3B" !AFN>?>#F!BC" -+R3B" !AFN>?>#FGB" (*" 5%66" (*" -+R3B" !AFN%7-&DA" #$'%%" 9(D*" (/&%'" -6(*7,9"
(97,),*&'(&,.)C"&$%"6('@(%"5%'%"7,+'.,)E%+&%9",)"&$%"98+&"./"28@,%'"5,&$"Q")S"./"("0121"*8*-%)*,.)"
(&"("/,)(6"+.)+%)&'(&,.)"./"FO!"#2>RTOP76A"#$%"9(&("('%"*$.5)"(*"&$%"-%'+%)&(4%"./"*8'@,@(6".L*%'@%9"
(&" !" 9(D*" (/&%'" ,)/%+&,.)A" 0,4),/,+()&" 9,//%'%)+%*" H!UOAOTJ" ,)" &$%" -%'+%)&(4%" ./" *8'@,@(6" L%&5%%)"









>?>#*" ('%"(").@%6" >?3N*&,786(&%9"4%)%" /(7,6D"5,&$"()&,@,'(6"
-'.-%'&,%*").&" /.'7(66D"9%*+',L%9" ,)" /,*$"8)&,6" (" '%+%)&"-8L6,*$%9"
5.'V" HS,8" %&" (6AC" QOF!JA" \*,)4" 4%).7%" *D)&%)D" ()9" *%:8%)+%"
  62 
!"
#$%&'()*$+,"-." )/.+0)1)./"23"*.45.+#.*" )+" 06."7.8('1)*6"9.+$%."
-)06" 6$%$:$9;" 0$" 65%'+" <=<>" 9.+.*" :$#'0./" )+" #6($%$*$%." 23"
?1$5("9.+.*"'+/"$+."&*.5/$9.+.@A"B)06"06.".C#.&0)$+"$1"!"!#$%,"'::"
7.8('1)*6" !"!#" 9.+.*" &(.*.+0./" *)%):'(" :.+906" '+/" #$+*.(D./"
/$%')+*A"
<+" #$+0('*0" 0$" 65%'+*," %$*0" $1" 06." !"!#" 1'%):;" 9.+.*" )+"
7.8('1)*6"'(.":$#'0./")+"0-$"#6($%$*$%.*"?2E"'+/"2F@,"*)%):'("0$"
06."*0(5#05(."$8*.(D./")+"/$9*"?=.+*0.(:"'+/"G.+,"E322H"I6$5".0"':A,"
E32!@A" =)D." !"!#" 9.+.*" -.(." #:5*0.(./" $+" #6($%$*$%." 2E," '*"
&(.D)$5*:;"/.*#()8./" ?I6$5".0" ':A," E32!H" J)5".0" ':A," E32!@,"850"$5("
'+':;*)*" ':*$" (.9)*0.(./" 06." &(.*.+#." $1" 06(.." !"!#" 9.+.*" $+"
#6($%$*$%." 2F," $+." 9.+." $+" #6($%$*$%." 2!" '+/" '+$06.("
'//)0)$+':" 9.+." $+" #6($%$*$%." K," )+" '9(..%.+0" -)06" 06'0"
(.#.+0:;"(.&$(0./"?J)5".0"':A,"E32!@A">6."!"!#"9.+.*"$+"#6($%$*$%.*"
K" '+/" 2!" /)/" +$0" #$+*.(D." 06." *;+0.+;" -)06" D.(0.8('0."
#6($%$*$%.*," :)L.:;" (.1:.#0)+9" 9.+$%)#" 0('+*:$#'0)$+*"
?M$*0:.06-')0" .0" ':A," E333H" B$$/*" .0" ':A," E33K@A" N.+$%."
/5&:)#'0)$+" .D.+0*" '(." &$-.(15:" /()D.(*" $1" .D$:50)$+" ?G$5L5&,"
2OFPH" Q'D)" .0" ':A," E32!@," '*" 06.;" &($D)/." $&&$(05+)0).*" 1$(" 06."
%$/)1)#'0)$+" $(" %50'0)$+" $1" 06." 9.+." /5&:)#'0.*," -6):." #()0)#':"
15+#0)$+*"'(."%')+0')+./"06($596"06."$06.("#$&).*A">6."%$/)1)./"
$(" %50'0./" /5&:)#'0./" 9.+.*" %)960" '#45)(." +.-" 15+#0)$+*" $("
/)D)/."06."$()9)+':"15+#0)$+*"$1"06."'+#.*0(':"9.+."'%$+9"/)11.(.+0"
)*$1$(%*A" >6." &(.*.+#." $1" /)11.(.+0" %.%8.(*" $1" 06." !"!#" 1'%):;"
9.+.*" )+" 1)*6" %)960" 1'#):)0'0." 06." .C&'+*)$+" $1" )++'0." )%%5+."
(.#$9+)0)$+" $("%$/5:'0." )++'0." '+/" '/'&0)D." )%%5+." (.*&$+*.*"
0$"*&.#)1)#"#6'::.+9.*A"
>6." '+':;*)*" $1" R'(-)+)'+" *.:.#0)$+" -'*" #$+/5#0./" 0$"
45'+0)1;"06."*.:.#0)$+"&(.**5(.*"'#0)+9"$+"!"!#"9.+.*"?S)%5(',"2OFFH"
T'+9"'+/"U).:'-*L),"E333@,"'+/"06."(.*5:0*"*6$-./"06'0"06."9.+.*"
:$#'0./" $+" #6($%$*$%." 2F" 5+/.(-.+0" &$*)0)D." R'(-)+)'+"
*.:.#0)$+A" >6)*" (.*5:0," 0$9.06.(" -)06" 06." &6;:$9.+.0)#" '+':;*)*,"
  63 
!"
#$%&$'($)" (*$" +,'#$-.$)" -''/0/&-(+1," 1%" $21&/(+1,-#3" '*-,4$." +,"
(*$.$"4$,$."5+(*" #$.6$'(" (1" (*$"1(*$#" !"!#" 4$,$.7"8*$"-''$&$#-($)"
$21&/(+1,"1%"(*$"!"!#"4$,$."1,"'*#101.10$"9:"0+4*(";$"-..1'+-($)"
5+(*" (*$" )+#$'(" +,($#-'(+1," 1%" (*$.$" 6#1($+,." 5+(*" 6-(*14$,+'"
2+#/.$.<" -." -," $&$2-($)" .$&$'(+2$" 6#$../#$" -,)" #-6+)" $21&/(+1," 1%"






F*3&14$,$(+'" -,-&3.+." '1,%+#0$)" (*-(" 0-00-&" RPR8." -#$"
'&/.($#$)" +," -" 0-+," 4#1/6" '106#+.+,4" (*$" %1/#" RPR8" 4$,$."
6#$2+1/.&3" )$.'#+;$)" >P$,.($#&" -,)" ?$,<" GH99C" D*1/" $(" -&7<" GH9!Q7"
8*$" .$O/$,'$." %#10" 1(*$#" 2$#($;#-($." '1,.(+(/($)" )+%%$#$,("
'&/.($#.<")$6$,)+,4"1," (*$"'&-.." >-06*+;+-,.<";+#)."1#";1,3" %+.*Q<"
-." 6#$2+1/.&3" #$61#($)" >D*1/" $(" -&7<" GH9!Q" *15$2$#<" (*$"
'1,.(#/'(+1,"1%"-,"+,($#,-&"'&-..+%+'-(+1,"1%"(*$" !"!#"4$,$."+,"%+.*"+."
)+%%+'/&(" )/$" (1" (*$" .'-#'$" +,%1#0-(+1," -2-+&-;&$" +," 6/;&+'"
)-(-;-.$." %1#" 1(*$#" %+.*" .6$'+$.7" S" )$$6$#" -,-&3.+." 1%" (*+." 4$,$"
%-0+&3" %1#" 1#4-,+.0." ;$&1,4+,4" (1" )+%%$#$,(" (-T-" 51/&)" *$&6"
$&/'+)-($"(*$"$21&/(+1,-#3"6#1'$.."+,21&2$)7"
8*$"%/,'(+1,-&"-'(+2+(3"1%"(*$",12$&"RPR8"%-0+&3")$.'#+;$)"+,"
U$;#-%+.*" 5-." $T6&1#$)" /.+,4" !$% &!#'(" -,)" !$% &!&(" $T6$#+0$,(-&"
01)$&.7" V1.(" 0-00-&+-," '$&&" (36$." )1" ,1(" $T6#$.." RPR8" 4$,$."
/,)$#" ;-.-&" '1,)+(+1,." >N-%%+." $(" -&7<" GHH:C" N+-01,)" -,)" P-#U-,<"
GH9!QC"*15$2$#<"5$"1;.$#2$)"-"'1,.(+(/(+2$"$T6#$..+1,"1%"(*$"!"!#)"
6-#(+'/&-#&3"(*$"4$,$."&1'-($)"1,"'*#101.10$"9G7"R,"-))+(+1,<"(*$"
)+.(#+;/(+1," 1%" (*$" ($," )+%%$#$,(" !"!#" (#-,.'#+6(." +," U$;#-%+.*"
)+.6&-3$)" )+.(+,'(" 6-(($#,." 1%" 6#$%$#$,(+-&" $T6#$..+1," -(" (+../$"
&$2$&<"-,)"#$2$-&$)"-,"$T(#$0$&3"*+4*$#"%/,'(+1,-&"'106&$T+(3"(*-,"
(*-("6#$2+1/.&3" #$61#($)" +,"0+'$" >8$#$,U+"$(" -&7<" GHH:C"W-'*$#"$("
  64 
!"
#$%&" '(()*" +,-./,0$" ,/" #$%&" '((1*" +,-./,0$" #-2" 3,-&" '(445%"
67-./8/9/8:,$;" ,<=0,..,2" >,-,.&" .9?@" #." !"#&" !"$" #-2" !"%&" A,0,"
=0,.,-/"8-"#$$"/8..9,.&"B9/"/@,"$7A",<=0,..87-"7C"7/@,0">,-,.&".9?@"
#." !"&&" !'(" #-2" !)(&" D8>@/" .9>>,./" /@,;" #0," 8-29?8B$," >,-,.%"
E70,7:,0&" /@," @8>@" ,<=0,..87-" $,:,$." 7B.,0:,2" 8-" /@," 8-/,./8-,"
D8>@/" .9>>,./" #" .=,?8C8?" C9-?/87-" C70" *+*,!"(&"!)(" #-2"!)&" 8-" /@8."
/8..9,%"F-2,,2&"/@,"*+*,-"7-"?@07D7.7D,"4)"#0,"=08D#08$;",<=0,..,2"
8-" /@," $8:,0" #-2" 8-/,./8-,%" G@,.," 0,.9$/." .9>>,./" /@#/" *+*," >,-,."
D8>@/" @#:," -7-H0,29-2#-/" #-/8:80#$" C9-?/87-.&" #." =0,:879.$;"
.9>>,./,2" 8-" D8?," IG,0,-J8" ,/" #$%&" '(()*" K#?@,0" ,/" #$%&" '(()5&"
0,C$,?/8->"/@,"28CC,0,-/8#/87-"#-2".9B.,L9,-/".=,?8#$8J#/87-"7C"/@,"
D,DB,0.&" =7/,-/8#$$;" C#?8$8/#/,2" /@079>@" /@," >,-," ,<=#-.87-"
7B.,0:,2"8-"C8.@%"
G@,",<=0,..87-"7C"*+*,">,-,."A#."#-#$;J,2"8-"M82-,;"=08D#0;"
?,$$" ?9$/90,." #-2" 8-" N+O" ?,$$." 8-" 0,.=7-.," /7"#-" F+P.Q" /0,#/D,-/%"
R,?7DB8-#-/"J,B0#C8.@"F+P.Q"I4&"'"#-2"!5".8>-8C8?#-/$;"0,29?,2"/@,"
:80#$" /8/,0" 8-" N+O" ?,$$." 8-C,?/,2"A8/@" 3S6S&" #." =0,:879.$;" 0,=70/,2"
ITU=,JHE9V7J" ,/" #$%&" '((W5&" #-2" 8-29?,2" #" 0#=82" #-2" @8>@"
,<=0,..87-" 7C" /@," 8-/,0C,07-H8-29?8B$," ./(&" >,-,." 8-" M82-,;"
=08D#0;" ?,$$" ?9$/90,." #-2" N+O" ?,$$.&" #." 2,.?08B,2" 8-" 7/@,0" C8.@"
D72,$.%" F-/,0,./8->$;&" /@," F+P.Q" C07D" >079=" FF" IF+PQ'" #-2" !5"
.@7A,2"@8>@,0"#-/8:80#$"#?/8:8/;"#-2" 8-29?/87-"7C" /@,"./(&" >,-,."
/@#-" /@#/" 7B.,0:,2" C70" F+P.Q" C07D" >079=" F" IF+PQ45%" G@8."
28CC,0,-/8#$" #-/8:80#$" #?/8:8/;"7B.,0:,2"B,/A,,-" F+P." C07D">079=" F"
IF+PQ45"#-2">079="FF"IF+PQ'"#-2"!5"?79$2"0,C$,?/"/@,"8-29?/87-"7C"
.,:,0#$" 0,.=7-.," =#/@A#;.&" #." /@,.," D7$,?9$,." 27" -7/" B8-2" /@,"
.#D," 0,?,=/70" ?7D=$,<,." IX>>#2" ,/" #$%&" '((W5%" G@," /0,#/D,-/" 7C"





  65 
!"
#$$!%&"'()"*+,",--,.*"/-"012"3*4567'*4/("8'3"(/*"./59':';7,"84*+"






012" 4()6.*4/(" '()" 012" 34A('74(A" DE4,),:" '()" F/(G,75'((&" HII$%?"
J+,3,"<4:63,3"+'<,")4--,:,(*"5,.+'(4353"-/:"'(*'A/(4G4(A"*+,"*>9,"
0" 4(*,:-,:/(" :,39/(3," '()" ;7/.=4(A" *+," 4()6.*4/(" /-" '(*4<4:'7"
5/7,.67,3K"+/8,<,:&"4(";/*+".'3,3&"*+,"/;L,.*4<,"43"*+,",<'34/("/-"
*+," +/3*" 4556(," ),-,(3," D1'67" ,*" '7?&" HII$%?" 0(" -43+&" *+,"5'*:4M"
9:/*,4(" /-" *+," (/<4:+';)/<4:63&" 0N2B" D0(-,.*4/63" +,5'*/9/4,*4."
(,.:/343"<4:63%&"'--,.*3"+/3*".,7767':"A,(,",M9:,334/("*/"4(+4;4*"*+,"
*:'(3.:49*4/(" /-" 4556(,O:,7'*,)" A,(,3" DF+4/6" ,*" '7?&" HIII%K"
+/8,<,:&"74**7,"43"=(/8("';/6*"+/8"*+43",--,.*"43"/:.+,3*:'*,)?"
P1Q" .,773" '()" =4)(,>" 9:45':>" .,77" .67*6:,3" 4(-,.*,)" 84*+"
CBFB" )4)" (/*" 3+/8" '" *>94.'7" '(*4O<4:'7" :,39/(3," 69/(" !"#" A,(,"
4()6.*4/("'()"*+,"4(.:,'3,)",M9:,334/("/-" !$%$&"36.+"'3"&'"/:" !"!($"
DE'()'77" '()" R//);/6:(&" HIISK" C')7,:" '()"T4774'53&" HIIS%?" J+,"
;7/.=4(A" /-" *+," 4(*,:-,:/(" 3>3*,5" 36AA,3*3" *+'*" *+," <4:63"
3699:,33,3" *+," 4556(," :,39/(3," 4(" 9:45':>" .,77" .67*6:,3?J+43"
:,39/(3,"8'3"'73/" 4(<,3*4A'*,)"8+,("=4)(,>".,773"8,:," -/:.,)" */"
5/6(*" '(" '(*4<4:'7" :,39/(3," *+:/6A+" *+," 3*4567'*4/(" 84*+"
:,./5;4('(*"0123U"'()"'73/"8,:,"4(-,.*,)"84*+"*+,"<4:63"CBFB?"0("
*+43".'3,&"*+,"!"!($",M9:,334/("9'**,:("8'3"5/)67'*,)&"'3"),3.:4;,)"
4(" +65'(" +,9'*/.>*,3" 4(-,.*,)" 84*+" +,9'*4*43" F" <4:63"
DE'>.+/6)+6:4",*"'7?&"HI##%?"V4)(,>".,773"*:,'*,)"84*+"012UH"'()"!"
3+/8,)" *+," :,)6.,)" ,M9:,334/(" /-" '75/3*" '77" !"!(" A,(,3" D!"!()*+"
5')," *+," )4--,:,(.,%&" 8+,:,'3" .,773" *:,'*,)" 84*+" 012U#" /(7>"
3+/8,)" *+,")/8("5/)67'*4/("/-" !"!(),-" '-*,:" <4:'7" 4(-,.*4/(?" J+43"
:,367*"./67)"4()4.'*,"*+'*"*+,"<4:63"'</4)3"*+,"+/3*"),-,(3,"3>3*,5"





BCCDE" F#)1G#9?#&+)*A" BCHHE" I#=1,/'%,')." *+" #46A" BCHHJ6" 7,*"
)*&(/$&*"(#++*)$"/2&*)8*%".$"1*44&"+)*#+*%"K.+,":;<LH"#0+*)"?MNM"
.$0*1+./$"5.3,+")*04*1+"%.00*)*$+"&.3$#4.$3"(#+,K#=&"2*+K**$"1*44&"
&+.5'4#+*%" K.+," :;<&L" 0)/5" 3)/'(&" :" #$%" ::6" :5(/)+#$+4=A" !"!#$%&"
K#&" +,*" /$4=" 3*$*"K,/&*" *-()*&&./$"K#&" &=$*)3.&+.1#44=" .$%'1*%"
+,)/'3," #44" .$+*)0*)/$&" #$%" .$" )*&(/$&*" +/" 8.)'&" .$0*1+./$6" 7,*"
%.00*)*$+" 2*,#8./)" #0+*)" !'( )!#*+" &+.5'4#+./$" +/3*+,*)" K.+," +,*"
+.&&'*9&(*1.0.1"*-()*&&./$"/0"!"!#,"3*$*&"&'33*&+&"+,*"*-(#$&./$"#$%"
%.00*)*$+.#4"0'$1+./$&"/0"+,*&*"3*$*&6"
O/K*8*)A" K,*$" 8.)#4" .$0*1+./$" .&" 1/$%'1+*%" !'( )!)+A" #0+*)"
.$+)#(*).+/$*#4".$0*1+./$A"#"14*#)"'(9)*3'4#+./$"/0"+,*"*-()*&&./$"/0"
!"',"#$%" :?F&A" .$14'%.$3"-.&/"#$%" !"!#,A"K#&"/2&*)8*%6"7,*"/8*)#44"









$1&A" K*)*" &*4*1+*%" +/" 1/$0.)5" %.)*1+" #$+.8.)#4" #1+.8.+=6" 7,*"
5.1)/.$U*1+./$"/0"V*2)#0.&,"*33&"#+"/$*91*44" &+#3*"K.+,"*-()*&&./$"
(4#&5.%&"*$1/%.$3" +,*&*"3*$*&" .$%'1*%"#" &.3$.0.1#$+" )*%'1+./$" .$"
5/)+#4.+=" #0+*)" ?MNM" .$0*1+./$A" ,.3,4.3,+.$3" +,*" #$+.8.)#4" )/4*" +,#+"
+,*&*"()/+*.$&"5.3,+"(4#=".$"$/$95#55#4.#$"&(*1.*&6":$"5#55#4&A"
+,*)*" .&" *8.%*$1*" .5(4.1#+.$3" +,*&*" ()/+*.$&" .$" +,*" )*&+).1+./$" /0"
+)#$&4#+./$" .$.+.#+./$" +,)/'3," .$+*)#1+./$&" K.+," +,*" +)#$&4#+./$"
.$.+.#+./$"0#1+/)"*:;9!">F'/"*+"#46A"BCCC#E"F'/"*+"#46A"BCCC2E"O'."*+"




@-$2?#:-" BC" D/-0-+12" -." #$%&" '((E4" #+F" 2+@2;2." 720=:" 0->$2?#.26+"
.@06=,@".@-"F20-?.";2+F2+,"#+F":-<=-:.-02+,"6G"720#$"+=?$-2?"#?2F:"
DH#GG2:"-."#$%&"'(C()"I2?@$A#20"-."#$%&"'(C()"J#+,"-."#$%&"'(C')"K;;#:"
-."#$%&"'(C!)"L#.2;#@"-."#$%&"'(C!4" %"M6N-7-0&" 2." 0-A#2+:"=+O+6N+"
N@-.@-0" .@-" :#A-"A-?@#+2:A:" #0-" #$:6" >0-:-+." 2+" G2:@%"*-" ?#+"




;-" :.=F2-F" 2+" 1-;0#G2:@&" #+" #..0#?.27-" A6F-$" 60,#+2:A" N2.@"
+=A-06=:"-Q>-02A-+.#$"#F7#+.#,-:%" "






#<<%R" S)" (%T8." ()" >E6R+3E9" *)" (E<83&83" UV)" W%//+3<" XY)" W%09/%33" I)"




#Z%+Z8" W" ?BO_NC" #" 38\" .EEZ" %9" 9-8" &9%9+&9+,%."/ER8." +R839+D+,%9+E3M" VVV" L0%3&M"
#69E/%9+,"`E390E."#,:BOP_BQ:_@NM"
"
#3+&+/EF%" (" %3R" 1%&,68." X" ?@AAQC" #770Ea+/%98" [+Z8.+-EER:I%9+E" L8&9" DE0"
>0%3,-8&P"#";%&9)"#,,60%98)"%3R"*E\80D6."#.9803%9+F8M"5J&9">+E."GGPG!O^GG@M"
"
>8.%3<80" 5V)" >%.E3" VU)" I%\.+3<&" Y(" ?@ABAC" 5%.9%9E0J" E39E<83J" ED" D+&-8&" %3R"
&83&+9+F8"8%0.J".+D8"&9%<8&"DE0"8,E9Ea+,E.E<J"98&9&M"#b6%9M"LEa+,E."O_P]]:OGM"
"
>80,-9E.R"5)"(%33,Z8">)"U.83Z"Y)"18+&8." Y)"#69830+89-" K>)">E-3"V" ?@AA]C";E0,8R"
K;KL:@" 8a708&&+E3" 08708&&8&" [*5" +3R6,8R" L=;:%.7-%" 8a708&&+E3" %9"
7E&990%3&,0+79+E3%.".8F8.&M">(`"K//63E."OP_GM"
"
>E6R+3E9" *)" F%3"R80"#%" [()" YE638%6" [)"S6"*%&b6+80" [)" *E39%0E99+" *)" >0+E.%9" c)"
>83/%3&E60"#)" [8F0%6R" Y*" ?@ABBC"X0+<+3"%3R"VFE.69+E3"ED"LIK("*0E98+3&P"=8\"




L%383$%6/" S()" 4-+98" LY)" 53+3&ZJ" YY)" W803%3R8T" IS)" `+F8..E" S)" #R%/&" (S)"
`%0<+.." ()" `.%0Z" #1" ?@AAGC" =%960%." &8.8,9+E3" E3" 70E98+3:,ER+3<" <838&" +3" 9-8"
-6/%3"<83E/8M"=%9608"N!_PBBG!^BBG_M"
"
`%/7%38..%" YY)" >+9+3,Z%" [)" 5/%..8J" Y" ?@AA!C" (%91#LP" %3" %77.+,%9+E3" 9-%9"
<8380%98&" &+/+.%0+9Je+R839+9J" /%90+,8&" 6&+3<" 70E98+3" E0" S=#" &8b683,8&M" >(`"
>+E+3DE0/"NP@OM"
"
  69 
!"
















N?..%C?"N)" Q?C&?0?"X)"N&?EE&" P)" (&>?0?"N" 678LL9" (.&=Q1>=" !J" ;?>=" >1E1<=%&/" &;"
C1>=D;%="+&01E>"&;"@.&=1%/"1A&E'=%&/F"R%&%/;&.+?=%<>"7HJLLKIDLLKUF"
"
N%?+&/0"WS" ?/0" Y?.]?/"W" 678L!9" Q$1" C.&?0D>@1<=.'+" ?/=%A%.?E" ;'/<=%&/>" &;"
:Y:Q"?/0":Y:QW"@.&=1%/>F"[?="P1A":++'/&E"L!JIKDUHF"
"
Nc?]DP&>?E1>" ()" P&+1.&" 5)" R?E>1%.&" ()" N%&>" S)" [&A&?" R)" Y%3'1.?>" 5" 678L79"
W%<.&?..?\DC?>10" %01/=%;%<?=%&/"&;" 0%;;1.1/=%?EE\" 1B@.1>>10" 31/1>" %/" ;?+%E%1>" &;"
='.C&=" 6S<&@$=$?E+'>" +?B%+'>9" ?;=1." %/;1<=%&/" ^%=$" A%.?E" $?1+&..$?3%<"
>1@=%<?1+%?"A%.'>"6G,SG9F"W?."R%&=1<$/&E"LIJULUDU7MF"
"
N.%1A1." Z" ?/0" P?/3%/%" a" 6LMM!9" #$?.?<=1.%]?=%&/" &;" ?" <1EE" E%/1" 01.%A10" ;.&+"
]1C.?;%>$"6R.?<$\0?/%&".1.%&9"1+C.\&>F":/"G%=.&"#1EE"N1A"R%&E"5/%+"7M5JHIMDHUIF"
"









  70 
!"







#$(%1%5$&" .@7+" 0K1%8&(9" .+" [9(:%" *" CDEFEG" <')1%'93" 3:5" O9&3959%" 1%5" 9'&"
59W$(&9I931'9:%"'4(:K84"O:&9'9W$"&$)$3'9:%P"Q):6"7%$"MS$\MEFP"
"
B1(3]1"@<+" B9)" .+" *$%':&:" H+" BK$((1" 6+" ?:29%8:" ^+" 09W1&" >+" ^&'$_1%"@" CDEEXG"









BK9%5:%" 6+" ?KI1Y1(5" .#+" /$I:('" *+" <%9&92:W1"@+" A:(59a`",+" B1&3K$)" 7" CDEFEG"
V$b" 1)8:(9'42&" 1%5" 2$'4:5&" ':" $&'921'$" 21c92K2J)9`$)94::5" O4Y):8$%9$&S"
1&&$&&9%8"'4$"O$(I:(21%3$":I"Q4Y@/"!PEP"6Y&'"=9:)"M\S!ETZ!DFP"
"
BK:" .+" AK9" ?.+" @$((93`" ,>+" 6$%" B>" CDEEE1G" <" %$b" O1'4b1Y" :I" '(1%&)1'9:%1)"
($8K)1'9:%"2$591'$5"_Y"$K`1(Y:'93"9%9'91'9:%"I13':("!P"^@=7"."F\SXR\FZXR\\P"
"






AK9" ?.+" =41&`$(" >0+"@$((93`",>+" 6$%" B>" CDEE!G" *9(1)" &'($&&J9%5K39_)$" O(:'$9%"
OMX" 9%49_9'&" '(1%&)1'9:%" _Y" _):3`9%8" '4$" 9%'$(13'9:%" :I" $H#!" b9'4" '4$" '$(%1(Y"
3:2O)$c"$H#DPB;QP@$'J'0V<9P"."=9:)">4$2"DTRS!\NTTJ!\NRDP"
"
  71 
!"
#$%&'($)$**+",-." /0&$1" 23." 456+(7" 8" 9:;;<=" >?-&%'6@" $" ABB*" CB%" &%'6+DA+B(" BC"




1A%0DA0%'."$(6" *BD$*+R$A+B("BC" A)'")0I$(" +(A'%C'%B(E+(60D'6"&%BA'+(" TUT>VK",B*"
M'**"WX@<W!E<V;K"
"






#+I0%$."," 9GX<<="?%'&B(6'%$(D'"BC" 1Y(B(YIB01" D)$(7'1" $1" 'Z+6'(D'" CB%" A)'"
('0A%$*"A)'B%Y"BC"IB*'D0*$%"'ZB*0A+B(K"3$A0%'":^<@:<V]:<^K"
"
#Y*$(+'I+",#."Q$Z'%+" 2." S0B*$" 8,." ?0B*$HH$+('(",." /$)'1I$$"-" 9:;;X="P'('"
'_&%'11+B("1+7($A0%'1"D)$%$DA'%+R+(7" A)'"6'Z'*B&I'(A"BC" *YI&)BDYA'" %'1&B(1'"
60%+(7" '_&'%+I'(A$*" M)*$IY6+$" &('0IB(+$'" +(C'DA+B(K",+D%BO" ?$A)B7" W^@:!VE
:W:K"
"
/+0" \." `)$(7" \L." /+0" >#." P0+" 8U" 9:;G!=" /+('$7'E1&'D+C+D" '_&$(1+B(" BC" TUT>" 7'('"
C$I+*Y@"$("+(1+7)A"+(AB"DB'ZB*0A+B("[+A)"TU3"7'('"C$I+*YK"?/B4"a('"N@'^^NVXK"
"
/b&'RE,0cBR" 2." -BD$" U8.",'1'70'%" 8.",0*'%B" S" 9:;;X=" 3'[" +(1+7)A1" +(AB" A)'"
'ZB*0A+B("BC"TU31@"R'O%$C+1)"7%B0&"TT"TU31"+(60D'"$"%$&+6"$(6"A%$(1+'(A"'_&%'11+B("








































6'E8;87'8"d+" 01'88'1" 5+" d'8Z-&'%F" 0+" /,';8e-8"a4" =>?S!A" 5'T2'8C;87" )<" :-fN"
,)C;" <1)H" &F'" ','DF-8&" %F-1Z" 1'$'-,%" -" <-H;,E" )<" :-fN" 7'8'%" ;8" $'1&'(1-&'"






*''." G]" -8." 32'8CF" 6" =SQ!@A" 4" %;HD,'" H'&F)." )<" '%&;H-&;87" <;<&E" D'1C'8&"
'8.D);8&%L"4H"]"6E7">MO_Q!c_QML"
"
*;'.'1" 3" -8." V)89',H-88" //" =>??QA" *F-(.)$;12%" '$-%;)8" )<" &F'" ;8&'1<'1)8"
%E%&'HL"]"B8&'1<'1)8"VE&)Z;8'"*'%">QO_QQJP?QL"





























I&*&" 4G6373&)" &*E$L3*I" E$6M$*&*()" $4" 3**G(&" 366<*&" '&)M$*)&" )5)(&6" 3*"
R&%'G43)28"Z&*$6&"+3$7"Q=#-P>8"
"

































S1>,0" (&-$%@$%C&" (&A=?$4" A(4-(&?-" -%0&410-(C&01" ?C&-%C1" >%CQ%034" -C" 4=>>%$44"
,$>0-(-(4"."R(%=4"6bS"%$>1(?0-(C&H"I"J(%C1";;M!K]KB!]L9H"
"










e0&Q" `" 0&A" 5($10c4W(" I/" 89:::<" 2-0-(4-(?01" 3$-,CA4" @C%" A$-$?-(&Q" 3C1$?=10%"
0A0>-0-(C&H"#%$&A4"O?C1"ORC1"LEMG]FNE:!H"
"
  75 
!"
#$%&" '(" )*$%&"+(" ',-."/(" )*" #(" 0,1%"+(" #1"2(" 0,1%"3(" 4516*%&" 7(" 8,."+(" )*." #"
9:;<:=" 0>?@A$5" @A>.BA.>1" -C" D8EFG" >1H1$5@" $" %-H15" IJK" L*%M*%&" @A>.BA.>1" $%M"
N-A1%A*$5"C.%BA*-%$5"61B,$%*@6@O"0155"I1@"::P<!:QR<!!QO"
"




',$%&" 7(" I-@1%L1>&" +4(" J1*"[" 9<\\Q=" ]-@*A*H1" 3$>^*%*$%" @151BA*-%" $CA1>" &1%1"
M.N5*B$A*-%"*%"N>*6$A1">*L-%.B51$@1"&1%1@O"]>-B"J$A5"KB$M"8B*"_8K"\FP!Y;QR!Y<!O"
"




1CC1BA" -C" ,.6$%" B?A-61&$5-H*>.@" *%C1BA*-%" -%" A,1" $BB.6.5$A*-%" -C" B155.5$>"







-C" A?N1" D" D4J@" *%" C*@," @,1M@" 5*&,A" -%" D4J" 1H-5.A*-%" *%" H1>A1L>$A1@O" 7" D66.%-5"
<Y\P!QF\R!QY<O" "





1+-&)2$ %!"3"$ 4(,5*+*&*+62$ 27')255+(,$ (.$ !"!#$ -2,25$ +,$ 819$ :2;;5$ 0,<$ +,$ =+<,2>$
')+/0)>$ :2;;$ :&;*&)25"" #$%" &'(')" %*+,%((-./" .0" 1$%" 2-00%,%/1" !"!#" 3%/%(" 4'("










5+.38)?3" *2" B2<CDEFGH" B2<CDEF=" .7?" B2<CDEF!" @.3" 8'.346'?" )7" IDJ" -'++3"
?)35'73'?" )7" >K<@'++" 5+./'3H" /6'./'?" 2*6" =" &" ./" =KLM" @)/&" GNN" O+" *2" /&'"
345'67./.7/"-*7/.)7)7,"*7'"*2"/&'"/&6''"?)22'6'7/"6'-*8()7.7/"B2<CDE3F$"#2/'6"
)7-4(./)*7H" /&'" 356)7," 0)6.'8)."*2" -.65"0)643" PQRMRS"@.3" /)/'6'?$" Q45'67./.7/3"
*(/.)7'?" 26*8"9:;<=>!"-'++3" /6.732'-/'?"@)/&".7"'85/1"5+.38)?"@'6'"43'?".3"
-*7/6*+$"%&'"/6'./8'7/"*2"IDJ"-'++3"@)/&"345'67./.7/3"-*7/.)7)7,"CDEFGH"CDEF="
*6" CDEF!" )7?4-'?" ." 3),7)2)-.7/" 6'?4-/)*7" *2" /&'" 0)6.+" /)/'6" P/&'" )72'-/'?" -'++3"
/6'./'?" @)/&" CDEF!" @'6'" /&*3'" /&./" 3&*@'?" /&'" +*@'3/" 0)6.+" /)/'6$" T$" %&'"
/6'./8'7/" @)/&" /&'" ?)22'6'7/" B2<CDE3F" )7?4-'?" ." 3),7)2)-.7/" )7-6'.3'" )7"!"#$"
'A56'33)*7")7"(*/&"-'++"/15'3"./"J".7?"=J"&*463$"%&'"6'34+/3".6'"6'56'3'7/'?".3"
/&'"8'.7"U"3/.7?.6?"'66*6"*2"/&6''")7?'5'7?'7/"3.85+'3$"%&'".3/'6)3V"?'7*/'3"
3),7)2)-.7/" ?)22'6'7-'3" @)/&" 6'35'-/" /*" /&'" -*7/6*+" -'++3" P/6'./'?" @)/&"
345'67./.7/3"*(/.)7'?"26*8"9:;<=>!"-'++3"/6.732'-/'?"@)/&"/&'"'85/1"5+.38)?S$"
Q),7)2)-.7/" ?)22'6'7-'3" @'6'" ?)35+.1'?" .3" WWWPN$NNNGX5XN$NNGSH"
WWPN$NNGX5XN$NGS"*6"WPN$NGX5XN$NYS$"
" "




































































































































































































  81 
!"
























  85 
!"
!"#"$%&'()*+,'-)&$
#$%&'(&)*+$,-" .#/-0" +1" 2$&" 23" %4&" 521%" 6(&+2%'26+7" 8$9"
+562'%8$%"7:%2*+$&1"9)&"%2"+%1"+562'%8$%"'2(&"5&9+8%+$;"%4&"+$$8%&"
8$9" 8986%+<&" +55)$&" '&162$1&1" .=*+'8" &%" 8(>?" @AABC" D8*8" &%" 8(>?"
EBBE0>" F4+1"52(&7)(&" +1" 6'29)7&9"G:" 8"H+9&" <8'+&%:"23" 7&((" %:6&1?"
+$7()9+$;"587'2648;&1?"&$92%4&(+8(" 7&((1?" ;(+8(" 7&((1?" *&'8%+$27:%&1"
8$9" 3+G'2G(81%1?" 8$9" 68'%+7+68%&1" +$" 4&58%262+&1+1?" 87)%&" 6481&"
'&162$1&1?"5&%8G2(+7"6'27&11&1"8$9"$&)'2;&$&1+1".I622'&$"&%"8(>?"
EB@@0>"
#$"58558(1?" #/-" +$+%+8((:"G+$91" %2" %4&"5&5G'8$&"G2)$9"8"
'&7&6%2'" .#/-J0>" I)G1&K)&$%(:?" %4&" #/-L#/-J" 7256(&M" 81127+8%&1"
H+%4" %4&" ;(:726'2%&+$" @NB" .;6@NB0?" (&89+$;" %2" ;6@NB,42529+5&'"
32'58%+2$" 8$9" 1+;$8(" +$+%+8%+2$?" H4+74" +$7()9&1" 87%+<8%+2$" 23" %4&"
O=PLIF=F?"QJP"8$9"R#NP"1+;$8("%'8$19)7%+2$"68%4H8:1".I74&((&'"&%"
8(>?"EB@@0>"#$"72$%'81%"%2"%4&")G+K)+%2)1"&M6'&11+2$"23";6@NB?"#/-J"
&M4+G+%1" 8" 4+;4(:" 9&3+$&9" 68%%&'$" 23" &M6'&11+2$" 8$9" +1" (8';&(:"




T,7&((" 9+33&'&$%+8%+2$" 387%2'" .S+'8$2" &%" 8(>?" @AUV0?" #/-" 481" G&&$"
)$9&'" 72$%+$)2)1" 1%)9:" 9)&" %2" +%1" +56(+78%+2$" +$" +562'%8$%"
9+1&81&1>" #$" 3+14?" !"#"H81" 3+'1%"9&17'+G&9" +$" O868$&1&"6)33&'3+14?"G:"
&M6(2+%+$;" %4&" 1:$%&$:" 32)$9" G&%H&&$" 7&'%8+$" '&;+2$1" 23" %4&"
4)58$" 8$9" F8*+3);)" ')G'+6&1" <&'1+2$1" 23" %4&" ;&$&" .T+'9" &%" 8(>?"
EBBV0?"8$9"83%&'H8'91"+$"2%4&'"3+14"16&7+&1"81"68'%"23" ".W81%&((8$8"
&%"8(>?"EBBUC"#(+&<"&%"8(>?"EBBXC"D85"&%"8(>?"EBBX0>"
#$" 16+%&" 23" %4&" +562'%8$7&" 23" Y&G'83+14" .$%&!'( )*)!'0" 81" 8"
529&(" 2';8$+15" 32'" 3+14" 8$9" 58558(+8$" 6'27&11&1" 1)74" 81"
9&<&(265&$%?" %2M+72(2;+78(" 1%)9+&1"8$9"9+1&81&1?" %4&" Y&G'83+14" !"#"
4252(2;)&" 481" $2%" G&&$" +9&$%+3+&9" +$" 8$:" 98%8G81&1" 2'" +$" 8$:"
;&$25&" 6'2Z&7%1" %4)1" 38'>" [2'" %4+1" '&812$?" 8$9" +$" <+&H" 23" %4&"
  86 
!"








@.," :,2')-#/." !"#" /,A7,*+,"6)/" #*#(#)330" #*B,/(#4)(,8" 7/#*4"
(.," :,2')-#/." 4,*&$," )//,$230" B,'/#&*" CBD" )*8" CBE"
F666;,*/,$23;&'4GH)*#&','#&GI5"20",9%3&#(#*4"(.,"+&*/,'B)(#&*"&-"
/0*(,*0"2,(6,,*"(.,".7$)*5"(.,"-747")*8"(.,":,2')-#/."4,*&$,/;"
J/#*4" (.," K*&$&*" %',8#+(#&*" (&&3"
F.((%LGG666;*+2#;*3$;*#.;4&BG4,*&$,G47#8,G4*&$&*;/.($3I5" (.,"
%'&2)23,"+&8#*4" ',4#&*/"6#(.#*" (.,"4,*&$#+"HMN"6,'," #8,*(#-#,8"
)*8"(.,")$#*&")+#8"/,A7,*+,/")*)30/,8"7/#*4"O>NP@"FN3(/+.73",(")3;5"
QEERI" )*8" SNP@N" FT,)'/&*" )*8" >#%$)*5" QEDDI;" @.#/" )*)30/#/"
#8,*(#-#,8" (6&"+&*(#4/"&-" (.,":,2')-#/."4,*&$,")//,$2305"B,'/#&*"
CBD5" FN++,//#&*" M&/;" M<URRVR!RWE;Q5" M<URRVR!VREX;QI" 6.#+."
/,,$,8"(&"+&8,"-&'")"%&(,*(#)3"!"#".&$&3&47,;"@.,"%',8#+(,8"+HMN"
/,A7,*+,"6)/" -7'(.,'" /(78#,8"20"8,/#4*#*4"%'#$,'/" -&'"&2()#*#*4"
(.," -733Y3,*4(." +&8#*4" /,A7,*+," &-" (.#/" 4,*,;" O&(." +HMN" )*8"
,9&*#+" 4,*&$#+" /,A7,*+,/" 6,'," /72+3&*,8" #*(&" )" TZ[\" ];Q"
%3)/$#8" B,+(&'" F=*B#('&4,*I" )*8" (')*/-&'$,8" #*(&" ^*," P.&("
@^TQRS_"+&$%,(,*("+,33/"F=*B#('&4,*I"-&33&6#*4"(.,"$)*7-)+(7','_/"
#*/('7+(#&*/;" O)+(,'#)" 6,'," +73(7',8" &*" >OGN$%#+#33#*G=T@KG`YK)3"
%3)(,/" -&'"]!".")("VW"aZ5")*8" (.,"2)+(,'#)3" +&3&*#,/"6,'," /,3,+(,8"
7/#*4" (.," 237,Y6.#(," /+',,*#*4" $,(.&8;" T&/#(#B," +&3&*#,/" 6,',"
/,3,+(,8" )*8" (.," #*/,'(" 6)/" )$%3#-#,8" 7/#*4" (.," bQV" B,+(&'"
/%,+#-#+" %'#$,'/" FbQVSL" K@NNNNZKNZKKZZNK5" bQV[L"
ZNKKNNNZNKZ@N@KNI" -&'" /,A7,*+#*4" 6#(." )*" )7(&$)(,8" NO="
  87 
!"
#$#%"&'("()*+,-./"0(11+2.3"425-,-6.7-89":;."/.-<+62)="><++?+.)=6;"
!"# $%$&'" &()" @&'(" -.A<.)@." B*-" -<C7266.3" 65" D.)4*)E" <)3./"
(@@.--25)"'59"F'GHIHGJ9"
:;."1/.32@6.3"*72)5"*@23"-.A<.)@."B*-".K*72).3" >5/" 6;."
1/.-.)@." 5>" *" -2=)*+" 1.1623." <-2)=" 6;." L2=)*+M" 1/5=/*7"
0;661NOOBBB9@C-936<93EO-./P2@.-OL2=)*+M?J9%O8" 0'2.+-.)" .6" *+9Q"
RHH$89" S)5B)" 1/56.2)" 357*2)-" B./." 3.>2).3" <-2)=" T)6./1/5"
0;661NOOBBB9.C29*@9<EO2)6./1/5O8" *)3" LU(V:" 0;661NOO-7*/69.7C+?
;.23.+C./=93.O89" :;." -.@5)3*/," -6/<@6</." 5>" 6;." 1/56.2)" B*-"
1/.32@6.3" <-2)=" MLTMVW&" L./P./" 04/,-5)" .6" *+9Q" J%%X8" *)3"
M/.32@6M/56.2)"0V5-6".6"*+9Q"J%%!89"
()" *+2=)7.)6" B26;" 6;." ;<7*)" TYG" B*-" @5)3<@6.3" <-2)="
U53B.C" *)3" U534*-." 0M2.1./" .6" *+9Q" J%RR8" *)3" M,75+" 0:;."
M,UZY"U5+.@<+*/"D/*1;2@-"L,-6.7Q"[./-25)"R9J/#1/.Q"L@;/\32)=./Q"
YY]89" :;." 1/56.2)" -6/<@6</." 753.++2)=" B*-" @5)3<@6.3" <-2)=" #&?
FTDL(^" 0;661NOOC779@*)@.//.-.*/@;<E95/=O_#3`2=-*BO8" *)3" T?
:(LLWV" 0a;*)=Q" J%%$b" V5," .6" *+9Q" J%R%8" -.+.@62)=" 6;."753.+"B26;"
6;." C.-6" ]?-@5/.9" :;." :U?-@5/." B*-" <-.3" *-" *)" 2)32@*625)" 5>"
-6/<@6</."-272+*/26,9"
(" 7<+621+." -.A<.)@." *+2=)7.)6" B26;" 56;./" P./6.C/*6." TYG"
-.A<.)@.-" 0*'+'# ,-.&%/,Q" 'Mc%%%XHRb" 01,# +1,21(1,Q"
'McRRJ!!Xb" 3-((1,# 4-((1,Q" 'McHIHHXHb" 5"# $16$&.%,Q"
'Mc%%R%J$IH!b" 7-$-(&289:,# '(&;-2%1,Q" (4FX####b" <.-$1,# -1$-9-Q"
(4d$GR$Xb"=/2'$8:/281,#+:>&,,Q" 'Mc%%RRRIRJH8"B*-" =.)./*6.3"
<-2)=" ]+<-6*+" ^" >/57" 425.326" <-2)=" 6;." D5)).6" 1/56.2)" B.2=;6"
7*6/2K9" (" 1;,+5=.).62@" 6/.." B*-" 6;.)" @5)-6/<@6.3" C*-.3" 5)" 6;."
*72)5"*@23"32-6*)@.-"5>"6;."*+2=).3"-.A<.)@.-"*)3"56;./"TYG">*72+,"
75+.@<+.-"C,"6;.").2=;C5</?`52)2)="7.6;53"0L*265<"*)3"'.2Q"RHI$8Q"
C556-6/*11.3" R%Q%%%" 627.-Q" *)3" /.1/.-.)6.3" <-2)=" 6;." UWD(" X"
1/5=/*7"0:*7</*".6"*+9Q"J%RR89":;."TYG">*72+,"75+.@<+.-"<-.3"B./."
6;." +.<E.72*" 2);2C265/," >*@65/" 0YTe8" 0*"# ,-.&%/,Q" (((XRGHHb" 0"#
+1,21(1,Q" (((#$JRR8Q" 6;." @2+2*/," ).</56/51;2@" >*@65/" 0]':e8" 0*"#
  88 
!"
!"#$%&!#" $%%!&''()" '() *+!,+-+!#" *+,-!'-./)" .() /"--+!#"
*+,(('01&2#"345"678693:3;7"<"=>*$<2"=0()!"#$%&!#"%%?@@.0()"'()
*+!,+-+!#" %%?((0//2" :7A" 345" ;735BC5DE;7F@@" =GH@@2" =0() !"#$%&!#"
%%?@1.'/)"'()*+!,+-+!#"%%G&!&..)"1()*23$!!#"*+,''@@@-0.!2I"
J45" 95KD57859" 6L" 345" GH/" B585M36B9#" $-45" :7A"/#678#"N5B5"




%ADC39#"5POBS69":7A" C:BT:5" LB6P"N;CA" 3SM5"U5OB:L;94"N5B5"
6O3:;75A" LB6P" 6DB" 5VM5B;P573:C" L:8;C;3S#" N45B5" U5OB:L;94" :B5"
8DC3DB5A" L6CC6N;7W" 593:OC;945A" MB63686C9" =X5935BL;5CA#" 1''')"




" ^;94" 8:B5" :7A" 84:CC57W5" 5VM5B;P5739" N5B5" 867AD835A"
:886BA;7W"345"$_G$"*:3;67:C"$6PP;3355"67"R;6534;89I"
*:`T5" :ADC3" U5OB:L;94" N5B5" 9:8B;L;85A" D9;7W" <_F111"
=JB;8:;75" P534:759DCL67:35#" %BW573" $45P;8:C" H:O6B:36B;59#" a_%2"
6T5BA695" 36" :7:CS95" 345" O:9:C" 5VMB599;67" 6L" GH/" :7A" ;39" B585M36B"




%AA;3;67:CCS#" &/" :ADC3" U5OB:L;94" N5B5" ;73B:M5B;3675:CCS"
;7c5835A"N;34"@'"dH"6L"@"PW]PH"H+_#":7A":"95867A"WB6DM"6L"&/"L;94"
N:9";7c5835A";73B:M5B;3675:CCS"N;34"345"9:P5"8678573B:3;67"6L"M6CS"
G\$" ;7" +R_" 96CD3;67#" P;P;8E;7W" O:835B;:C" :7A" T;B:C" ;7L583;67#"
B59M583;T5CSI" J4;B3SF9;V" L;94" N5B5" ;7c5835A" N;34" +R_" :7A" D95A" :9"
  89 
!"
#$%&'$()*"+,-%./)"0.'.")123(.-"4'$2"1%.)&5.&,6.-"4,)5"1&"78"9"1%-"
:!"5" 3$)&;)&,2<(1&,$%" =53)>8" 1%-" &$&1(" ?@A" 01)" ,)$(1&.-" 4'$2" 7"
B,$($C,#1("'.3(,#1&.)"$4"!"4,)5"3.'")123(,%C"3$,%&*"D5.".E3'.)),$%"$4"
!"#$% !"#&"1%-"'()*+"<%-.'")&'.)).-"#$%-,&,$%)"01)"2.1)<'.-"<),%C"
'.1(" &,2."FG?" =HFG?>"1%-"#$231'.-"0,&5" &5."B1)1(".E3'.)),$%"$4"
&5.)." C.%.)*" I." 1()$" 1%1(/).-" &5." .E3'.)),$%" $4" ,-./"
=@JK:L:MNO>"1%-" !")0" =@JK:L:M!!>" &$"#$231'." &5."2$-<(1&,$%"




6.B'14,)5" (1'P1.*" Q.P.'1(" )310%,%C)" 4'$2" &5." )12." )&$#R" 0.'."
,%-<#.-" &$"$B&1,%" (1'P1."1&"-,44.'.%&"-1/)"3$)&;4.'&,(,61&,$%" =-34>8"
1&"7;-1/",%&.'P1()"4'$2":"&$":O"-34*"S,44.'.%&"%<2B.')"$4".2B'/$)"
$'"4,)5"0.'."<).-"4$'".1#5"1C."C'$<3"-<."&$"&5."-,44.'.%#.)",%"),6."
&$" 1))<'." 1"2,%,2<2"?@A"12$<%&8" L"TC8" 4$'" #S@A" &'1%)#',3&,$%*"







F5.%$(VG5($'$4$'2"2.&5$-" =Q&'1<))8" :UUL>*" FG?" 123(,4,#1&,$%" $4"
C.%$2,#"S@A"01)"3.'4$'2.-"<),%C"LUU"%C"$4"S@A"0,&5"-,44.'.%&"
#$2B,%1&,$%)" $4" )3.#,4,#" 3',2.')" -.3.%-,%C" $%" &5." -.),'.-"
4'1C2.%&"=D1B(."Q!*L>*"
D$&1(" ?@A" ,)$(1&,$%" 01)" #$%-<#&.-" B$&5" 4$'" 1-<(&)" 1%-"
(1'P1." <),%C" D?Y6$(" '.1C.%&" =Y%P,&'$C.%>8" 4$(($0,%C" &5."
21%<41#&<'.'Z)")3.#,4,#1&,$%)8" ,%"#$2B,%1&,$%"0,&5"1"?@.1)/"2,%,"
R,&" =[,1C.%>" 4$'" ?@A" 3<',4,#1&,$%" 14&.'" S@1)." Y" &'.1&2.%&*" \%."
  90 
!"
#$%&'(&)#" '*" +'+)," -./"0)1" +234" 5136" +'" '7+)$4" %8./" *'&" 9-:;
<=-" 51$4(" +23" >5?3&>%&$?+" @@@" *$&1+;1+&)46" 1A4+231$1" 15?3&#$B"
C@4D$+&'(34EF"
:23" 3B?&311$'4" ?)++3&41" '*" !"#" )46" +23" (3431" '*" +23" @GH"
&3%3?+'&"%'#?,3B"C!"#$")46"%&'()EI"+'(3+23&"0$+2"!"'*")46"+,-."*'&"
%'#?)&$1'4" ?5&?'131I" 03&3" 95)4+$*$36" 51$4(" 9<=-" 5463&" 7'+2"
4)JD3"%'46$+$'41")46")*+3&"G<>"'&"?',A"@K="1+$#5,)+$'4F">?3%$*$%"<=-"
?&$#3&1"03&3"631$(436" *&'#" +23" 13,3%+36" 139534%31" C:)7,3" >!FLE"
51$4("+23"&$!/0$("?&'(&)#"C-'M34")46">N),3+1NAI"OPPPEI")%%'&6$4("
+'"N4'04"9<=-"&31+&$%+$'41F":23"3**$%$34%A"'*"+23"?&$#3&"?)$&1"0)1"
+234" )4),A136" 0$+2" 13D34" 13&$)," Q;*',6" 6$,5+$'41" '*" %8./" )46"
%),%5,)+36" *&'#" +23" 1,'?3" '*" +23" &3(&311$'4" ,$43" '*" +23" %A%,3"
+2&312',61"C=+1E"D3&151"+23"&3,)+$D3"%'4%34+&)+$'4"'*"%8./"C<*)**,I"
OPPLEF"/"#3,+$4("%5&D3")4),A1$1"0)1"),1'"?3&*'&#36"+'"D3&$*A"+2)+"
4'" ?&$#3&" 6$#3&1" 03&3" )#?,$*$36F" @*" +2313" %'46$+$'41" 03&3" 4'+"
)%%'#?,$1236I"430"?&$#3&"?)$&1"03&3"631$(436F"R43"#$%&',$+3&"'*"
Q;*',6"6$,5+36"%8./"+3#?,)+3"0)1"#$B36"0$+2"PFQ"S,"'*"3)%2"?&$#3&"
CLP" STE" )46" LOFQ"S," '*" >UV-" W&334" <=-" #)1+3&" #$B" C/??,$36"
V$'1A1+3#1E" $4" )" *$4)," D',5#3" '*" OQ"S,F" :23" 1+)46)&6" %A%,$4("
%'46$+$'41"03&3" XQ"Y=" *'&" LP"#$4I" *',,'036" 7A" !P" %A%,31" '*" XQ"Y="
*'&" LQ"1" )46" HP"Y=" *'&" L"#$4F" /,," &3)%+$'41" 03&3" %)&&$36" '5+" )1"
+3%24$%)," +&$?,$%)+31F" :23" &3,)+$D3" 3B?&311$'4" ,3D3,1" '*" +23" (3431"
03&3"4'&#),$M36"51$4("LZ>"&$7'1'#),"-./"CV[OXHQQ\E"3B?&311$'4"
)1" )" 2'513N33?$4(" (343" %'4+&',I" 02$%2" 0)1" %'41+$+5+$D3,A"
3B?&31136")46"4'+")**3%+36"7A"+23"+&3)+#34+1I"*',,'0$4("+23"<*)**,"
#3+2'6" C<*)**,I" OPPLEF" ]',6" %2)4(3" 54$+1" 03&3" %),%5,)+36" 7A"
6$D$6$4("+23"4'&#),$136"3B?&311$'4"D),531"'*"1+$#5,)+36"+$11531"7A"
+23" 4'&#),$136" 3B?&311$'4" D),531" '*" +23" %'4+&',1F" ]'&" 7)1),"
%'46$+$'41I" +23" 3B?&311$'4" 54$+1" 03&3" %),%5,)+36" 7A" 6$D$6$4(" +23"
4'&#),$136" 3B?&311$'4" D),531" '*" 3)%2" '&()4" 7A" +23" 4'&#),$136"
3B?&311$'4"D),53"'*" +23" ,$D3&F" @4"+23"%)13"'*"'4+'(34AI"3B?&311$'4"
54$+1"03&3"%),%5,)+36"7A"6$D$6$4("+23"4'&#),$136"3B?&311$'4"D),531"
  91 
!"
#$"%&'(")&*+,%"+#-./"01"/(%".#2*&,-)%3"%4+2%))-#."5&,6%"&/"7"3+$8"
9#2" /(%" 0-#,#:-'&," 2%+,-'&/%);" /(%" &5%2&:%" 2%,&/-5%" ,%5%," #$"








+2-*%2)" IF&0,%" =!8CM8" F(%" )%.)%" +2#0%" (&3" -.'#2+#2&/%3" /(%"
+2#*#/%2" )%N6%.'%" .%'%))&21" $#2" ,&0%,,-.:" +62+#)%)" I=GK"
+2#*#/%2;" @HO@FFF@OOFO@H@HF@F@O@@M;" <(-,%" /(%" &./-)%.)%"
+2#0%" (&3" -.'#2+#2&/%3" /(%" FB" +2#*#/%2"
I@OFF@@F@HO@HFH@HF@F@OOO@FFM8" >?@A+2#0%)" <%2%" +2%+&2%3"




F(-))%" I7EEXM8" Y*021#)" <%2%" $-4%3" #5%2.-:(/" -." !Z"
+&2&$#2*&,3%(13%"IG9@;"=-:*&M"-."+(#)+(&/%A06$$%2%3")&,-.%"IG[=M8"
Y*021#" +-:*%./&/-#." <&)" )6++2%))%3" 01" DZ" (132#:%." +%2#4-3%"
/2%&/*%./"362-.:"DE"*-.8"?%4/;"/(%"%*021#)"<%2%"<&)(%3"-."G[F"
IG[=" +,6)" E8CZ" F<%%." 7E;" =-:*&M;" /2%&/%3" <-/(" *%/(&.#," &.3"
)/#2%3"&/"\7E"LH8"]%/(&.#,A)/#2%3"%*021#)"<%2%"2%A(132&/%3"-."&"
*%/(&.#,TG[=")%2-%);"+%2*%&0-,-W%3"6)-.:"+2#/%-.&)%"S"ICE"^:T*,M"
I>#'(%M;" +2%A(102-3-W%3;" &.3" /(%." (102-3-W%3" #5%2.-:(/" &/" BE"LH"
<-/("CEE".:"#$"/(%"'#22%)+#.3-.:"+2#0%"-."7EE"^,"#$"(102-3-)&/-#."
*-4" IV]_" JEZ" $#2*&*-3%;" J`" ==H;" E8CZ" F<%%." 7E;" JE" *:T*,"
(%+&2-."&.3"E8J"*:T*,"/>?@M8"@$/%2"V]T==H"&.3"==HTG[F"<&)(-.:"
)%2-%);"%*021#)"<%2%"+2%A-.'60&/%3"-."0,#'a-.:")#,6/-#."I7Z")(%%+"




()629:*2$#" FG:87$5" *2.&6$*" HI+JJJ" 2)" 9.:8A2)," #:.&62:)K"1L6$%" 3/4"
>(#72),M" $'9%N:#" >$%$" ?%$@#:(A$*" 2)" #6(2)2)," 9&LL$%" ()*" 67$)"
2)8&9(6$*" 2)"O/4-/=D3" F)26%:" 9.&$" 6$6%(P:.2&'-Q@9%:':@!@87.:%:@
R@2)*:.N.@?7:#?7(6$5" FG:87$5" L:%" 9.&$" #6(2)2),K" 06(2)$*" $'9%N:#"
>$%$" 8.$(%$*" 2)" HJJS" ,.N8$%:.M" :9#$%;$*" &)*$%" ()" 1THJJ"




G$#&.6#" (%$" ?%$#$)6$*" (#"'$()#"V"#6()*(%*" $%%:%" :L"'$()"
F0WX5K"47$"*(6(">$%$"()(.N#$*"&#2),":)$@>(N"()(.N#2#":L";(%2()8$"






 1"72,7" *$,%$$" :L" #N)6$)N">(#" L:&)*" 9$6>$$)" 67$" 7&'()"
87%:':#:'$"[M" 67$" L&,&"#8(LL:.*"!!\"()*"P$9%(L2#7"87%:':#:'$"
H\K" D)" 9:67" 8(#$#M" 67$" ,$)$#" 03!M" =C=1[]M" 4^XX[" ()*" _`==DO"
>$%$" L:&)*" 2)" 67$" %$,2:)" :L" D]a" ,$)$M" 9&6" 67$N" (??$(%$*" 2)" ("
*2LL$%$)6" :%*$%K" 47$" ,$)$#" 03!" ()*" _`==DO" >$%$" 2)" 67$" #('$"
8:)62," :L" 67$" T;\" (##$'9.N" ;$%#2:)" :L" 67$" P$9%(L2#7" ,$):'$"
F=b\+cH+cKHQ5" >267" 67$" #('$" :%2$)6(62:)M" 2);:.;2)," ("
87%:':#:'(."2);$%#2:)"67(6"(LL$86$*"67$"P$9%(L2#7""#$$%&M"'())*"
()*"%+,",$)$#"FU2,&%$"!KH15K 









(*.3,2+.3" @.>*)6,5:" $34"HIJ" 5.BC.02.")03" +=&"2&0+,/5"&6" +:."K-L"
)55.'>1M" -.*5,&0" &6" +:." @.>*)6,5:" /.0&'." 4#22.55,&0" N&5$"
NOPQQRQ!Q;7$<9" NOPQQRQ!RQ7S$<8" +:)+" =.*." )/),0" )'(1,6,.3"
)03"5.BC.02.3$"G:."/.0&',2"&*/)0,@)+,&0"&6"@.>*)6,5:"$34"=)5"+:."
5)'." )5" +:)+" &>5.*-.3" ,0" +:." :C')0" DEF" /.0." )03" &+:.*" 6,5:" $34"
T0&=0"5.BC.02.5"4J,/C*."!$<?8")03"=)5"6&C03"+&":)-."6,-.".A&05"
  94 
!"






@'A0%" #$%" +/0" 1)0%*3+0%" ,*4$#2" 101+*%0" *," ($%0)2*$0%-" ./0" BCD" %'E#*$" *," *$" @'2%-" ./0" BCD" &#E*2F"
,*4$#+()0" 58GH5I:G8GH5D:G6GCGH5J:GKGH5?:GC:" *," ,/#%0%-" L)0%*3+0%" !M42F3',F2#+*'$" ,*+0," #110#)"
($%0)2*$0%";*+/"#"%#,/0%"2*$0-"
"
./0"NOP" '&" +/0" Q0@)#&*,/" "#$";#," '@+#*$0%" #$%" 3'$&*)E0%"
(,*$4"L8O"#$%",103*&*3"1)*E0),"5.#@20"R!-S:"+/#+"#E12*&*0%"+/0"&(22M
20$4+/" "#$" 3TU9" 5P*4()0"!-J:-"./0" +)#$,3)*1+"3'$,*,+0%"'&"#"DID"@1"
,0V(0$30" +/#+" 3'%0%" &')" #" 1)0%*3+0%" J?S" #E*$'" #3*%" 1)'+0*$-"
W0@)#&*,/"BCD"/#%"#"1)0%*3+0%",*4$#2"101+*%0X"#$"BCD"%'E#*$"#$%"#"



















D" 54',-A'*" 1'-)+5*+," =-,%" (,%*/" E+(=+" 9:;" 15-+(" 1.-3"
2*64*+.*2"2%(=*3".(+2*/81,-(+"F(+*2"15(+)",%*"2A*.-*2"GH-)4/*"
!#IJ#"<%*".(+2*+242"9:;"715-'&"2-)+1,4/*"GKLMGNJLKLMG;JLOL:LMGPJL
QLMGIJL:J" 2%(=*3" 2(5*" .%1+)*2" -+" ,%*" F*0/17-2%" 9:;" A/(,*-+@" -+"
=%-.%" ,%*" O'&.-+*" -2" /*A'1.*3" 0&" R1'-+*" 1+3" '12," :*4.-+*" 0&"
</&A,(A%1+#" S*0/17-2%" 9:;@" '-E*" ,%*" (,%*/" 7-2%" 9:;@" (+'&" %12" ,=("
.(+2*/8*3" .&2,*-+*" /*2-34*2" (4," (7" ,%*" 7(4/" ,%1," 1/*" -+8('8*3" -+"
3-24'7-3*"0(+3"7(/51,-(+#"<%*"81'4*2"(7"2-5-'1/-,&"1+3"-3*+,-,&"=-,%"
(,%*/" 9:;"2*64*+.*2"=*/*" '(=@"12" -,"%1AA*+2" -+"(,%*/"7-2%"2A*.-*2"
G<10'*"T!#PJ#"$%&'()*+*,-."1+1'&2-2" 74/,%*/"3*5(+2,/1,*3",%1," ,%*"
F*0/17-2%" 9:;" =12" 5(/*" .'(2*'&" /*'1,*3" ,(" (,%*/" 7-2%" 9:;" =-,%" 1"
0((,2,/1A"81'4*"(7"UVW@"1',%(4)%"-,"2**52",(".(+2,-,4,*"1"3-77*/*+,"
.'13*" ,%1+" ,%*"(+*" 7(/5*3"0&" 74)4@" )-',%*13" 2*10/*15@" 7'(4+3*/"
1+3" ,/(4," GH-)4/*"!#!J#"<%*" ,*/,-1/&" 2,/4.,4/*"(7" F*0/17-2%" 9:;"=12"
  97 
!"
#$%&''&%"()*+","+)-+".$/0)%&/.&"1234.$5&6"789:;<=",/%",">?34.$5&"




!"#$%&' ()*)' +%&,"-.&,' .&%."/%0' 1.%$-.$%&' 23' 4&5%/3"16' 789' -2:;/%&,'<".6' 6$:/=' /=,' .%2$.' 789)"H9"
!"#$%&'('$%"IJ;"A5&%).*&%"*&5*),5B"4*5E.*E5&9"K9")%*%&+",$(#+"IJ;"*&5*),5B"4*5E.*E5&9"29"-"$#.%/&0'%10"




I/",%E'*" D&C5,0)4+=" $23"(,4"A5&%$#)/,/*'B"&NA5&44&%" )/" *+&"
O)%/&B",/%"4A'&&/9">+&"IJ;"5&.&A*$5".$#A'&N"-&/&4"$23'",/%"4,567"
(&5&"%&*&.*&%" )/",''",/,'B4&%"*)44E&49" $23'"&NA5&44)$/"(,4"/$*,C'B"
+)-+&5" )/" *+&" O)%/&B" *+,/" )/" *+&" 4A'&&/" ,/%" #E4.'&=" (+&5&" *+&"
&NA5&44)$/" (,4" '$(&5" *+,/" )/" ,/B" $*+&5" *)44E&9" >+&" &NA5&44)$/"
'&P&'" $0" 4,567" (,4" 5&#,5O,C'B" 4)#)',5" ()*+)/" ,''" 4*E%)&%" *)44E&4"











'()*+" 1'+'(" )+" *&1/+("*." +*+2(3)45,/3'0" /05,3" 6'7&/.)(89":,," ;<=>("?'&'" @/&&)'0"*53" /(" 3'@8+)@/,"
3&)%,)@/3'(" /+0" 38'" '$%&'(()*+" ,'-'," *." /+/,A('0" 1'+'(" ?/(" +*&4/,)6'0" 5()+1" 38'" BCD" &>E:9" F8'"
'$%&'(()*+",'-',("?'&'"@/,@5,/3'0"7A"0)-)0)+1"38'"+*&4/,)6'0"'$%&'(()*+"-/,5'("*."'/@8"*&1/+"7A"38'"




F8'" %&*2)+.,/44/3*&A" @A3*L)+'(" /+/,A('0" )+" 38)(" (350A"
.*,,*?'0" /" -'&A" ()4),/&" '$%&'(()*+" %/33'&+" 3*" 38/3" *." !"#9" M)0+'A"
'$%&'(()*+" *." !"#$% ,-./" /+0" !")0" )+@&'/('0" ()1+).)@/+3,A" .*,,*?)+1"
'$%*(5&'" 3*" N<D" *&" %*,A" OP=" GQ)15&'" !9RK9" :" 0'@&'/('" )+" 38'"
'$%&'(()*+" *." 38'('" 1'+'(" ?/(" *7('&-'0" /.3'&" S"8%(" ?)38" 38'"
'$@'%3)*+"*."!"#T".*&"?8)@8"38'"'$%&'(()*+"?/("4/)+3/)+'0"5+3),"U"8"
/.3'&" )+V'@3)*+9" :3" W!"8%(T" 38'" '$%&'(()*+" ,'-',(" *." 38'" %&*2
)+.,/44/3*&A"@A3*L)+'("&'35&+'0"3*"38'"7/(',)+'",'-',9"
O+" @*+3&/(3T" 38'" '$%&'(()*+" *." 38'" ONU" &'@'%3*&" @*4%,'$"
1'+'(" !"#&" /+0"'()*+"?/(" +*3" ()1+).)@/+3,A" &'15,/3'0" /3" /+A" 3)4'"
/.3'&"N<D"*&"%*,A"OP="(3)45,/3)*+9"





%*94" =>?" )+5&-%'&)5*+'-9" )+@'A5)*+" -5" BC" D" -+." E!"2" %*(5F(5)7G9-5)*+H" I99" J;?K("L'&'" A-&&)'." *G5" -("
5'A2+)A-9"5&)%9)A-5'("-+."52'"'$%&'(()*+"9'M'9"*,"-+-94('."/'+'("L-("+*&7-9)0'."G()+/"52'"6N<"&KOIH"
P*9." A2-+/'" G+)5(" L'&'" A-9AG9-5'." 14" .)M).)+/" 52'" +*&7-9)0'." '$%&'(()*+" M-9G'(" *," (5)7G9-5'."
0'1&-,)(2"3).+'4("14"52'"+*&7-9)0'."'$%&'(()*+"M-9G'("*,"52'"A*+5&*9(" ,*&"'-A2"*,"52'"5)7'"%*)+5(H"
#-A2" 1-&" &'%&'('+5(" 52'" 7'-+" -+." (5-+.-&." '&&*&" *," 52&''" 1)*9*/)A-9" &'%9)A-5'(H" <)/+),)A-+5"






.G&)+/" 0'1&-,)(2" '-&94" .'M'9*%7'+5" QP)/G&'" !HNUH" W&-+(A&)%5(" *,"
52'('"/'+'("L'&'".'5'A5'."-5"-99" (-7%9)+/"%*)+5("1'5L''+"E"-+."
EX".%,H" =+" -99" A-('(C" L'" *1('&M'." 52-5" '$%&'(()*+" /&-.G-994"
)+A&'-('.".G&)+/"52'" ,)&(5"L''3"%*(5F,'&5)9)0-5)*+H"#$%&'(()*+"52'+"









!"#$%&' ()*)' +,-.#&,/' .0' !"#$% !"#&' 1,2''()*+' #&,&3)" @A).*--%(4" <*0*<-" (7" !"#$% !"#&" +41"'()*+" =*4*-"
1;.%4="'$*"B*/.+7%-$"<+.0+*"1*0*<()?*4'8"C<<"DEFG-"#*.*"&+..%*1"(;'"+-"'*&$4%&+<"'.%)<%&+'*-"+41"'$*"
*A).*--%(4" <*0*<" (7" +4+<H-*1" =*4*-" #+-" 4(.?+<%B*1" ;-%4=" '$*" 2IJ" .GKC8" @A).*--%(4" <*0*<-" #*.*"







Q(." #$(<*R?(;4'" !,% -!./" $H/.%1%-+'%(4:" '$*" *A).*--%(4"
)+''*.4" +'" 6"1)7" +))*+.*1" -%?%<+." 7(." /('$" !"#" +41" %'-" .*&*)'(."
&(?)<*A" =*4*-8" S;." .*-;<'-" -$(#*1" '$+'" '$*-*" '$.**" ?(<*&;<*-"
#*.*" ).*1(?%4+4'<H" *A).*--*1" %4" '$*" $*+1:" *)%1*.?%-" +41"
4*;.(?+-'-" (7" '$*" +4'*.%(." +41" )(-'*.%(." <+'*.+<" <%4*" -H-'*?8"
T(.*(0*.:" -'.(4=" *A).*--%(4" #+-" (/-*.0*1" %4" '$*" &*<<-"
-;..(;41%4=" '$*"?(;'$"()*4%4=:" %4" '$*"(<7+&'(.H")<+&(1*-"+41" %4"
'$*"<+'*.+<"7%4-"LQ%=;.*"!8UP8"














?/" 18+" )*+,+/1" :.*PG" :+" -3+/1-2-+3" 18+" 9+6*02-,8" ?AQ" 67"
+()<.-1-/4" 18+" ,7/1+/7" 6+1:++/" 18+" 8C50/G" 18+" 2C4C" 0/3" 18+"
  102
!"
#$%&'()*+" ,$-./$0" 1$" 2*$3" *$4$&'5" ,$-$*" *)62'6$3" .-" +2/'-"
7+&./.*./$"8"'-3"(2,2"*7'((.53"!!9:"75.*$"6."6+$";<=",$-$:"6."()-3"





$4$-6:" '*" /'-J" *623)$*" *+.?" 6+'6" %5.7B*" .(" 7.-*$&4$3" *J-6$-J"
%$6?$$-" #$%&'()*+" '-3" +2/'-*" '&$" 5'&,$:" %26" 6+$" ,$-$" .&3$&" )*"
(&$K2$-65J" )-4$&6$3"'-3"6&'-*A.*$3"LM.*65$6+?')6"$6"'50:"NOOOP"<)2"
$6"'50:"NOONQ0">+$"#$%&'()*+";<="?'*"A&$3)76$3"6."7.-6')-"NR@"'/)-."
'7)3*" ?)6+" '" NRS'/)-." '7)3" *),-'5" A$A6)3$0" ;6" ?'*" '5*." A&$3)76$3"
6+'6" 6+)*" /.5$725$" A.**$**$*" '" (.2&S+$5)7'5" 7J6.B)-$" 7.&$" ?)6+" '"
7.-*$&4$3" ;<=TUSHVWTEUW" ('/)5J" *),-'62&$" LHXYL9QXHXYL=QXUX<X
YLNQXGXYLRQX<Q:" ?)6+" 6+$" $Z7$A6).-" .(" 6+$" U5J7)-$" '-3" 6+$" ()-'5"
<$27)-$" &$*)32$0" ;-" 6+$" #$%&'()*+" ;<=:" 6+$" U5J7)-$" LUUHQ" ?'*"
*2%*6)626$3" (.&" ['5)-$" LU>HQ" '-3" <$27)-$" L>>UQ" (.&" >&JA6.A+'-"
L>UUQ0"
D("'55" 6+$"3$*7&)%$3" ;<="*$K2$-7$*" )-" ()*+:" (2,2" )*" 6+$".-5J"
.-$"(.&"?+)7+"6+)*"7+'&'76$&)*6)7"('/)5J"/.6)("&$/')-*"2-7+'-,$30"
C55" .6+$&" B-.?-" ()*+" ;<=" *$K2$-7$*" *+.?" *./$" /)-.&"
/.3)()7'6).-*0" ;-" 6+$" 7'*$" .(" 6&.26" ;<=:" 6+$" ()&*6" 7J*6$)-$" .(" 6+$"
('/)5J" *),-'62&$" )*" 3)*A5'7$3" '-3" 6+$&$" '&$" .-5J" 8" '/)-." '7)3*"
%$6?$$-" 6+$" ()&*6" '-3" 6+$" *$7.-3" 7J*6$)-$0" ;-"/.*6".(" 6+$" 7'*$*:"
)-7523)-,"#$%&'()*+";<=:"6+$&$"'&$"'/)-."'7)3"*2%*6)626).-*0"W.&";<=:"
.-5J" 6+$"R&3"'-3"!6+"H" &$*)32$*".(" 6+$"!" )/A.&6'-6"H" &$*)32$*" )-"
/'//'5*"'&$"7.-*$&4$3" )-"'55"B-.?-" ;<=" 6$5$.*6*".&6+.5.,*:"?)6+"
6+$" $Z7$A6).-" .(" *$'%&$'/" ;<=:" )-" ?+)7+" .-5J" @" H" &$*)32$" )*"
7.-*$&4$3" L\)&3" $6" '50:" NOO]:" H'*6$55'-'" $6" '50:" NOO^:" ;5)$4" $6" '50:"
NOO8P" I'/" $6" '50:" NOO8Q0" M+J5.,$-$6)7'55J:" #$%&'()*+" ;<=" ?'*"
,&.2A$3"?)6+" .6+$&" ()*+" ;<=" '-3:" '*" .772&*"?)6+" .6+$&" 7J6.B)-$*:"
6+$" )3$-6)6J" '-3" *)/)5'&)6J" .(" 6+$" #$%&'()*+" ;<=" '&$" &$5'6)4$5J" 5.?"
  103 
!"
#$%&'()*"+$"+,)-("#$./+)(&'(+0"-/"$+,)("0&)#-)01"2,)"3$4"-*)/+-+5"





2-00.)H()3'+)*" )I&()00-$/" $8" 7)6('8-0," !"#" <)/)" 4'0"
)I'%-/)*"65"JKLM"-/"+,)"?-*/)5>"0&3))/>"%.0#3)"'/*"3-=)("$8"/$/H
0+-%.3'+)*"'*.3+"7)6('8-0,1"2('/0#(-&+0"$8"+,-0"<)/)"4)()"*)+)#+)*"
-/" '33" '/'350)*" +-00.)01" N)" $60)(=)*" +,)" ,-<,)0+" )I&()00-$/" -/"
?-*/)5"'/*"0&3))/>"-/"4,-#,")I&()00-$/"4'0"O"'/*"!"+-%)0",-<,)(>"
()0&)#+-=)35>" +,'/" -/" +,)" 3-=)(1" 2,)" 3$4)0+" )I&()00-$/" 3)=)3" 4'0"
*)+)#+)*" -/" %.0#3)" '/*" 3-=)(1" 2,)" ()0.3+0" $6+'-/)*" -/" 8.<."
*)0#(-6)*" +,)")I&()00-$/"$8" !"#" $/35" -/" +,)" ?-*/)5"6.+"/$+" -/" '/5"
$+,)("+-00.)"CP-(*")+"'31>"EFFOG1"Q30$>"93-)=")+"'31"CEFFRG"*)+)#+)*"+,)"
,-<,)0+" )I&()00-$/" -/" +,)" $='(5" $8" +($.+" 4,-3)" L'0+)33'/'" )+" '31"
CEFFBG" ()&$(+)*" +,)",-<,)0+" ='3.)0" -/" +,)"%.0#3)" '/*" 0?-/"$8" <-3+"
,)'*" 0)'6()'%1" 2,)0)" '.+,$(0" '30$" *)+)#+)*" !"#" +('/0#(-&+0" -/"
$+,)("+-00.)0"0.#,"'0"0&3))/>"6.+" -/"0%'33)("'%$./+01" 9/"83$./*)(>"
6'0'3")I&()00-$/"4'0"/$+"*)+)#+)*"-/"+,)"'/'350)*"+-00.)0"CS'%")+"
'31>" EFFRG1" 2,)" ()0.3+0" ()&$(+)*" 0$" 8'(" *-0&3'5" ='(-'63)" *'+'"
()<'(*-/<"+,)"6'0'3")I&()00-$/"$8"+,-0"<)/)"-/"8-0,"+-00.)0>"&($6'635"
6)#'.0)"+,)"+)#,/-J.)".0)*"-/"'33"#'0)0"4'0"M2HKLM>"4,-#,"-0"3)00"
0)/0-+-=)" +,'/" +,)" JKLM" .0)*" -/" +,-0" 0+.*51" :-$/<.)" '/*" N'(*"
CEFFRG" -*)/+-8-)*" +,)" 7)6('8-0," !"#$" '/*" %&'()" $(+,$3$<.)01" 2,)5"
8$#.0)*"$/"+,)"&,53$<)/)+-#"'/'350-0"$8"+,)0)"%$3)#.3)0>"+,)()8$()"
+,)-("&'++)(/"$8")I&()00-$/"()%'-/)*"./?/$4/"./+-3"+,-0"0+.*51"!"#$"
+('/0#(-&+0"4)()"*)+)#+)*" -/" '33" '/'350)*" +-00.)0>" 6.+" +,)",-<,)0+"
)I&()00-$/"3)=)3"4'0"8$./*"-/"?-*/)5"'/*"3-=)(1"2$"$.("?/$43)*<)>"
+,-0"-0"+,)"8-(0+"'/'350-0"$8"+-00.)H()3'+)*"!"#$")I&()00-$/"-/"8-0,"'/*"







D7-1%" F#23,-" .3" #$%" G'((H5" >.-897<.>" #" =<7I=73,=-$;" .E:9.--.>"
!"#$%&$7?."C,$.8=$." 72" 0#:#2.-." D$,=2>.9%" J2" 17B1.9" @.93.<9#3.-&"
317-" C,$.8=$." 7-" #$-," =<7I=73,=-$;" .E:9.--.>" GK7<7" .3" #$%&" )LL(5%"
MN)O(" 6#-" 67>.$;" -3=>7.>" >=972B" 31." 272.37.-&" >=." 3," 73-"
9.$#37,2-17:" 6731" >7DD.9.23" 8;3,?72.-" -=81" #-" JP4&" PJQ&" RSTQ" #2>"
JP))" GK7<7" .3" #$%&" )LL(&" J:" .3" #$%&" )LL'*" S#2>=9?#9" .3" #$%&" )LL45%"
MN)O("7-"31."8,CC,2"-7B2#$"39#2->=8.9"D,9"#$$",D"31.-."JP4/D#C7$;"
8;3,?72.-&"61781"8,=$>".E:$#72"73-":9.-.28."72"#$$"8.$$"3;:.-%"
JP4" 7-" ,2." ,D" 31." C,-3" 7C:,93#23" :9,/72D$#CC#3,9;"
8;3,?72.-" 31#3&" 3,B.31.9" 6731" TSQU" #2>" JPV&" 8,2-373=3.-" 31." D79-3"
8;3,?72.-" 9.$.#-.>" #D3.9" 1,-3" .E:,-=9." 3," :#31,B.2-%" A."
8,C:#9.>" 31." .E:9.--7,2" $.@.$" ,D" 31.-." 319.." B.2.-" #3" >7DD.9.23"
37C.-"#D3.9" 7239#:.973,2.#$" -37C=$#37,2"6731"PNF"#2>":,$;" JWR%"T1."
39#2-897:37,2"$.@.$"7289.#-.>"-7B27D78#23$;"D,9"#$$",D"31.-."8;3,?72.-"
>=972B" 31." D79-3" 1,=9-" #D3.9" 31." :#31,B.2/#--,87#3.>" C,$.8=$.-"
GNXYN-5" .E:,-=9.%" J2" C#CC#$-&" #-" 72" #2,31.9" D7-1" -:.87.-&" 73" 7-"
?2,62" 31#3" JP4" .E:9.--7,2" 8#2" <." 72>=8.>" <;" PNF" ,9" :,$;" JWR&" #-"
6.$$"#-"<;"8;3,?72.-"-=81"TSQU"#2>" JP)V%"T17-"6,=$>".E:$#72"61;"
'()" 39#2-897:3" .E:9.--7,2" 6#-" C#723#72.>" D,9" =:" 3," 4"1" #D3.9"
72Z.837,2%"T1.-."9.-=$3-"#$-,"-=BB.-3"31#3"31."C#E7C=C".E:9.--7,2"
D,9" '()" 3,,?":$#8."<.36..2"O"#2>"4"1:-" D,9"<,31"PNF"#2>":,$;" JWR&"
:9,<#<$;" 72"9.-:,2-."3,":97,9" 72>=837,2",D"*+,-"#2>" '(#.%"T17-"6#-"
#$-,"31."8#-."D,9"/'01'234+!5'((4156" 72D.83.>"-.#<9.#C&"61.9."#2"
7289.#-." 72"31." '()".E:9.--7,2" 72"1.#>"?7>2.;"6#-",<-.9@.>"#3"!"1"
:,-3/-37C=$#37,2" GR#-3.$$#2#" .3" #$%&" '(([5%" X" 39.2>" ,D" 7289.#-.>"
.E:9.--7,2" D,9" 31." 9.8.:3,9" 8,C:$.E" 8,=$>" <." ,<-.9@.>&" 6731" #"
C,>.-3"39#2-897:3" 7289.#-."#3"4"1:-%"T17-"8,=$>"72>78#3."#":.#?",D"
.E:9.--7,2" <.D,9." ,9" #D3.9" 317-" -#C:$72B" :,723%" T17-" 6,=$>" <."
8,2-7-3.23"6731" 31." 9.B=$#37,2" ,D" 31.-." 8,C:$.E.-" >.C,2-39#3.>"
  105 
!"
#$"%&'&()*"%+,-#&%"#$".)..)*%"/01233*+#$14"&+")*56"78896"0$:&(%")$-"




2&.)+3S3#&%#%" )$-" +2&" L(3B+26" -#RR&(&$+#)+#3$" )$-" )1+#')+#3$" 3R"
1&(+)#$" 1&**" +:S&%5" M2&" &TS(&%%#3$" 3R" DEG" #$" +2&" 3')(:" 3R" %3.&"
3(L)$#%.%" )$-" %3.&" &.C(:3$#1" 1&**,*)(" *#$&%" )*%3" S3#$+%" +3" #+%"
#$'3*'&.&$+"#$"(&S(3-,1+#3$")$-"-&'&*3S.&$+"/;2,$L"&+")*56"9KKK<"
D*#&'"&+")*56"9KK@A5"UTS(&%%#3$")$)*:%#%"3R" !"#$% !"#&")$-"'()*+"-,(#$L"
3$+3L&$:" 3R" V&C()R#%2" *)(')&" %23B&-" +2)+" +2&" +()$%1(#S+%" B&(&"
S(&%&$+" )+" )**" %).S*&-" S3#$+%5" W&+&1+#3$" +334" S*)1&" #..&-#)+&*:"
)R+&(" +2&" *)(')&" 2)+12&-" /9XJ"-SRA" )$-" S&)4&-" -,(#$L" +2&" R#(%+"
B&&4" 3R" *#R&" 3R" +2&" #$-#'#-,)*%5" M2#%" %,LL&%+%" +2)+" +2&" 3(L)$#%."
$&&-%" +2&%&" .3*&1,*&%" )$-" +2&#(" C#3*3L#1)*" )1+#'#+#&%" R3(" S(3S&("
-&'&*3S.&$+"3("&)(*:"%,('#')*5" D$"%,SS3(+"3R"+2#%6"HI7JKF-&R#1#&$+"
.#1&" )(&" &.C(:3$#1)**:" *&+2)*" )$-" 13$-#+#3$)*" -&*&+#3$%" 3R" +2#%"
L&$&" (&%,*+" #$" 2&.)+3S3#&+#16" #..,$3*3L#1)*6" $&,(3*3L#1)*" )$-"
2&S)+#1" -&R&1+%" /Y3%2#-)" &+" )*56" 788G<" Z&+V" &+" )*56" 788[A5" DEG" 3("
DEG?\]\" .#1&" )(&" '#)C*&6" C,+" +2&:" %,RR&(" #.S3(+)$+" )*+&()+#3$%"
(&*)+&-" +3" #$R*)..)+#3$6" 3(L)$" (&L&$&()+#3$" )$-" .&+)C3*#%."
/012#(.)12&("&+")*56"788[<"^)**&$#,%"&+")*56"9KK9A5"
DEG" )*%3" S*):%" )" 1(#+#1)*" (3*&" #$" +2&" $&('3,%" %:%+&.5" M2#%"
%:%+&."1)$"S(3-,1&" %3.&"1:+34#$&%6" %,12")%" DE7Q6" DEG")$-"MNOP6"
)$-" +2&#(" (&1&S+3(%" -,(#$L" C3+2" #$R*)..)+3(:" (&%S3$%&%" )$-"
$3(.)*" -&'&*3S.&$+5" ?&1&S+3(%" R3(" )" ')(#&+:" 3R" 1:+34#$&%6"
#$1*,-#$L" +2&" DEG6" 2)'&" C&&$" *31)*#V&-" #$" %&'&()*" C()#$" )(&)%"
/_&2*&(" )$-" `&%%*&(6" 788@<" 0V&*a$:#6" 9KK7A5" b$-&(" $3$F
S)+23*3L#1)*" 13$-#+#3$%6" %3.&" 1:+34#$&%" 3R" +2&" DEG" R).#*:" .):"
S)(+#1#S)+&" #$" +2&" -&'&*3S.&$+" )$-" +2&" R,$1+#3$" 3R" +2&" 1&$+()*"




#$" %&'(" )*%#+',-" $./'0*1" 2&-" 3-(40%(" #$" %&-" 5"67$" 0.38.-" !"# $!%&"
&*93'6'(.%'#," (4::-(%" %&.%" %&-(-" :-,-(" )#406" 9-" ',8#08-6" '," %&-"
,-43#:-,-('(" .,6" 6-8-0#7/-,%" #$" ;-93.$'(&1" <=>" )0-.30*" 3-8-.0-6"
%&-" .77-.3.,)-" #$" !'()# !'(*" .,6" +,-./" %3.,()3'7%(" '," ,-43#/.(%(1"
2&-(-" /-)&.,#3-)-7%#3" #3:.,(" #$" %&-" 0.%-3.0" 0',-" (*(%-/" .3-"
6'(%3'94%-6" '," %&-" &-.6" .,6" .0#,:" %&-" $'(&" %34,+1" 2&-*" .3-"
)#/7#(-6"#$"(-8-3.0")-00"%*7-(?"./#,:"@&')&".3-"/-)&.,#(-,(#3*"
&.'3" )-00(" .,6"/40%'7#%-,%" 73#:-,'%#3(1" A0%&#4:&" (-8-3.0" .4%&#3("
&.8-" 6-/#,(%3.%-6" %&-" -B'(%-,)-" #$" /.)3#7&.:-(" .3#4,6" %&-"
,-43#/.(%(?" &*93'6'(.%'#," (--/-6" %#" #))43" '," )-00(" @'%&'," %&-"




#$" )-00" /':3.%'#," .,6" 6'$$-3-,%'.%'#," #$" (-,(#3'.0" )-00(" $3#/"
/40%'7#%-,%" 73#:-,'%#3" )-00(1" 2&-*" ).%.0#:4-6" ." 8.3'-%*" #$"
9'#0#:').0" 73#)-((-(" .,6" ." @'6-" ,4/9-3" #$" (':,.00',:" 7.%&@.*("
',8#08-6" ',",-43#/.(%(" .,6" 0.%-3.0" 0',-"6-8-0#7/-,%1" 2&-'3"@#3+"
&.(" &':&0':&%-6" :-,-(" ',8#08-6" '," 73#)-((-(" 3-0.%-6" %#" )-0040.3"
/':3.%'#,?"%&-"'//4,-"(*(%-/".,6"6-8-0#7/-,%"',"@&')&"<IJK"@.("
(4::-(%-6"%#"9-"',8#08-61"
2&-"6.%." 3-7#3%-6" (#" $.3" 9#%&" ',"/.//.0(" .,6" $'(&"7#',%"
#4%" %&-" '/7#3%.,%" 3#0-" %&.%" <IK" .77-.3(" %#" &.8-" 643',:" 9#%&"




(%'/40'" (&#@(" ('/'0.3'%'-("@'%&" #%&-3" 73#J',$0.//.%#3*" )*%#+',-(1"
<,"(4//.3*?"#43"3-(40%("@'00"$.)'0'%.%-"%&-"4(-"#$"%&'("$'(&"(7-)'-(".("
."/#6-0"$#3"%&-"(%46*"#$"8.3'#4("7.%&#0#:'-("#$"',)3-.(',:"',%-3-(%?"
(4)&" .(" ).,)-3" .,6" )&3#,')" ',$0.//.%'#," 6'(-.(-(?" '," @&')&" <IK"
.,6"'%("3-)-7%#3("&.8-"9--,".((#)'.%-6"',"3-)-,%"*-.3(1" "
  107 
!"
!"#"$%&'&(&)*&+$
#$%&'" ()" *%&'+," -)" -'.'" -)" /%01%2,3," -" 456678" 9%,:,.;" ,<" 2=:3%<=+>3%,+':"
>;3,$%+?0@"AB"C"'+D"&?:'3?D"2,:?>=:?0"4AB5"'+D"-EF8G"F#(H9"I"!@JKC7LJKCMG"
"





Z?0=:30" %+" E?=&,:,.%>':)" _'&D%'>)" *?2'3,Q,%?3%>)" A22=+,:,.%>':)" *?Q'3%>)" '+D"
^=:2,+'&;"R?<?>30G"I"H`Q"P?D"5KK@56SSL56CSG"
"
9%&D" ()" a,=" I)" ('X'+" Z)" /,+," -)" ('$'%" P)" O,," I)" (?>,2b?0" _I" 4J77S8"








4J77K8" P,:?>=:'&" >1'&'>3?&%V'3%,+" ,<" %+3?&:?=$%+LC" %+" 31?" .%:31?'D" 0?'b&?'2"
4(Q'&=0"'=&'3'8G"P,:"A22=+,:"!S@TTCTLTTM7G"
"
_1':'&%0" #)" N'&b?&0" _)" Z'b?" 9)" Z,0?LI1,+" ()" (>1?::?&" I" 4J7558" -1?" 0,:=b:?"
%+3?&:?=$%+" C" &?>?Q3,&@"N?+?&'3%,+" '+D" &,:?" %+" %+<:'22'3%,+" '+D" >'+>?&G" H=&" I"
_?::"9%,:"67@!K!L!6!G"
"
_1=+." /O)" #+D," P)" #D'01%" HY" 4J7778" ^?&%,X=:'3,&;" '+D" A+3?&:?=$%+" 4AB8L5L
































($552" `%/" 2)/'$J" 2%I&/5%&I" :/C)8/H2" C)/C" %&`A5`$" C)$" 0F6G" 2%I&/5" C'/&2JD(%&I"
'$($:CA'"(A.:A&$&C"I:O?>K"+$55"GTNOO=O6OO?=K"
"
LA&$2" 1\," #A'%D()%" 1," RA:5$H" 7," W/./.ACA" 7," ;D55$'" 93" <=>>O@" R)$" 2A5DQ5$"
%&C$'5$DE%&"G" '$($:CA'N".$()/&%2.2"AB" :'AJD(C%A&" /&J" %.:5%(/C%A&2" %&"J%2$/2$K"
;\1d-"L"OVN!?6VZK"
"








3$)5$'" 3;" /&J" S$225$'" L\" <OTTM@" #$./CA5H.:)A:A%$C%(" /&J" %&B5/../CA'H"
(HCAE%&$2"%&"&$D'/5"J$`$5A:.$&CK"R'$&J2"7$D'A2(%"=>N?VM6?GVK"
  109 
!"
"















#`))Q3(@;a,Q*$56" O" $@6" W$*+" C" /01102" b3>5$8()*=" $" 45$?-(?$Q" $445,$?*A" #3c"
J,5%="Kd8,56"e@(T35)(-H"L53))A"
"






L(3435" e'" X3>>" FN'" F$5%$@" W&'" D?*@3(6+$@;WR*,T@H" W'" D?*3Q3))(@735" B'"
F5$>357"G'"J$@7"b'"N3@7"MO'"L3--35)3@"MU'"GR$@7"OO'"W$--$"CD"D$+4$-*%R+$5"L'"
N$6*R)R6*$@"ND'"D^fQ$@635".'"U355(@"&M'"FR5Q3H"D.'"D$Q("B" /01VV2"N,6F$)3'"$"
6$-$>$)3" ,8" $@@,-$-36" ?,+4$5$-(T3" 45,-3(@" )-5R?-R53"+,63Q)'" $@6" $)),?($-36"
53),R5?3)A"#R?Q3(?"B?(6)"C3)"EZ=W!<\;W!P!A"
"




C,)3;I,*@" D'" D?*3QQ35" I'" MQ),@" Y'" I,@3)" DB" /011<2" 9@-35Q3R%(@;<" >(,Q,7H" ()"











#$T9<" =(" =I*@9&%IG" U" 456667" :;1P9;B" $<" &,9"VVV" N$;" K9<9;*@" 2%9;%" *<-" N$;"
W1$@$K1%&"O;$K;*PP9;%>"X9&,$-%"X$@"'1$@"DB5CBFQEBSF>"
"




;9+9O&$;" N;$P" N1%," 1<.$@.9-" 1<" &,9" 3*<2%" I1<*%9]=1K<*@" &;*<%-2+9;%" *<-"
*+&1.*&$;%" $N" &;*<%+;1O&1$<" 43*I]=8A87" %1K<*@" O*&,[*G>" X$@" LPP2<$@" !!CBBQQE
BBFB>"
"
=+,9@@9;" 3(" ^,*@*;1%" A(" =+,P1-&EA;;*%" \(" #$%9E3$,<" =" 456DD7" 8,9" O;$E" *<-" *<&1E



















  111 
!"
#$%&'((")*" +,--./" 0%12&%&$345" 46" 7154839" :;<" 6%48"8&88&=3&5" $3(('1>" ?5@"
A4=37&5" BCD" E31%1(" ED" *&%7'=31(" :FD" #9G1H&9G" C*D" #$%4I1%" )D" A4394" J" +CK(/D"
0%4$49"?88'54=>"
"







*4=19'=&%" CH4='$345&%N" Z151$39(" <5&=N(3(" '(357" *&[38'8" W3O1=3G44KD"
CH4='$345&%N" :3($&591D" &5K" *&[38'8" 0&%(3845N" *1$G4K(>" *4=>" E34=>" CH4="
,T@,\Q.S,\QR>""
"




?$("J1912$4%D"&5K"72=Q`" 35" $G1"J&$"E%&35" 35"J1(245(1" $4" $G1" ?88'51"<9$3H&$4%"







)1($1%631=K"*" +,---/" UG1" b1I%&63(G" E44Oc" <" Z'3K1" 64%" $G1" W&I4%&$4%N" d(1" 46"
b1I%&63(G"+:&534"%1%34/>"C'7151D"`J@"d53H1%(3$N"46"`%1745"0%1((>"
"
e4(G3K&"YD" U&7&"UD" #&3$4"*D" #'18&$('" #D" Y'8&5474G"<D" U&5&O&"UD" V'f3]&%&"FD"
F3%&$&"*D" e&8&7&83" UD";&O&G&$&" UD"F3%&I&N&(G3" UD" e451K&"eD" U&5&O&"YD")&57"
)bD" *4%3" AD" #G34$&" YD" e4(G3K&" ;D" Y3(G384$4" U" +.RRX/" U&%71$1K" K3(%'2$345" 46"
72.Q-D" &" 948845" (375&=" $%&5(K'91%" 64%" $G1" 35$1%=1'O35" X" 6&83=N" 46" 9N$4O351(D"














































































































































"#!$%&'()$# #$$" !$%&" '(" #)%(" #*%!" #!%#" #)%&" ?@)?&
*#!
+,$-,.,$# " #$$" '#%(" #'%)" ##%&" #+%&" #!%!" ?*)@&
/#!0%..,$# " " #$$" #)%(" #+%(" #!%&" #!%+" ?A)A&
1#!2,32'&($# " " " #$$" !+%'" !(%)" ',%)" ?:)@&
4#!
5.'6%-(,$# " " " " #$$" !*" ',%!" ?A)@&
7#!%,2%8%# " " " " " #$$" '#%!" ?A)?&





















"#!$%&'()$# #$$" *#%!" +#" ,&%#" !$%'" ,)" !#%&" BB):&
*#!
+,$-,.,$# " #$$" !*%+" ,!%)" ,)%," ,*%'" !$%," B?)(&
/#!0%..,$# " " #$$" ,,%(" ,,%&" ,#%)" ,+%," B():&
1#!2,32'&($# " " " #$$" )!%'" ))" !)" (C&
4#!
5.'6%-(,$# " " " " #$$" )'%)" !*%'" BA)D&
7#!%,2%8%# " " " " " #$$" !'%," B()A&





















  117 
!"
!"#"$%&'()*+,'-)&$
#$%&%&'()" *$+,-&)$%./" 0#1/2" )&+,3(/."45%635*" 7(**.3" 0892" :"
).**/"54;")$%&%&'()":" *$+,-&)$%./" 0#:1/2<"=-()-"53.").**/" %-5%"6/."
%-.(3")$%&,*5/+()">3546*./"%&",3&+&%."%-.")$%&*$/(/"54;"5,&,%&/(/"
&?" %53>.%" ).**/@" A.3?&3(4" ,*5$/" 5" 7.$" 3&*." (4" /.)3.%&3$" >3546*.B





(4" %-." +.+D354." &?" %53>.%" ).**/" (4" %-." ,3./.4)." &?" )5*)(6+"
0K&/7&D&(4(7".%"5*@<"EFFE2@":-./.",&3./")56/."4&%"&4*$"%-."&/+&%()"
*$/(/" &?" %53>.%" ).**/" D6%" 5*/&" %-." .4%3$" &?" +&*.)6*./" /6)-" 5/"
>354I$+./@" L??.)%(C." (4;6)%(&4"&?" 5,&,%&/(/" D$" #1/" 3.M6(3./" D&%-"
>354I$+./"54;",.3?&3(4<"5*%-&6>-"-(>-")&4).4%35%(&4/"&?",.3?&3(4"
5*&4.")54"7(**").**/"D$"4.)3&/(/"09..?.".%"5*@<"EFF!2@"A&3."?&3+5%(&4"
;.,.4;/" &4" %-." %=&" )-535)%.3(/%()" ;&+5(4/" &?" ,.3?&3(4N" OP#AQ"
54;"#51R"01&,.I".%"5*@<"EFGE2@":-."OP#AQ";&+5(4"(/"5*/&"?&64;"(4"
&%-.3"+&*.)6*./" (4C&*C.;" (4" %-." (++64."/$/%.+<" /6)-"5/"OALSG"
54;" )&+,*.+.4%" )&+,&4.4%/" #TB#U@" Q63%-.3+&3.<" OALSG<" 5"
,3&%.(4" ,3&;6).;" .')*6/(C.*$" D$" +5)3&,-5>./" 0J,(*/D63$" .%" 5*@<"
GUU!2<" -5/" 3.).4%*$" D..4" (;.4%(?(.;" 5/" %-." ,3.)63/&3" &?" ,.3?&3(4"
0VWP4>.*&".%"5*@<"EFGE2@"
94&=*.;>." 5D&6%" ?(/-" ,.3?&3(4" >.4./" (/" /)53).<" 54;" %-./."
>.4./" -5C." &4*$" D..4" )-535)%.3(I.;" (4" H" /,.)(./" 0X=54>" .%" 5*@<"
EFFHY"A35C..4".%"5*@<"EFFTY"P%-545/&,&6*&6".%"5*@<"EFFUY":&;5".%"
5*@<" EFGG2@" #&4%353$" %&" =-5%" &))63/" (4" -(>-.3" C.3%.D35%./<" ?(/-"
/,.)(./" -5C."+&3." %-54" &4." ,.3?&3(4" >.4." (4" %-.(3" >.4&+./@" P/"
/6>>./%.;"D$"VZP4>.*&" 54;" )&**5D&35%&3/" 0VWP4>.*&" .%" 5*@<" EFGE2<"
%-(/" ?5)%" )&6*;" (+,*$" %-." .'(/%.4)." &?" +6*%(,*." &3" ;(??.3.4%"
?64)%(&4/"?&3"?(/-",.3?&3(4">.4./@"





.9+'" 4$5$%<()$4" 5/$(%" 4(&&$%$)5(.9" 3')+5(525(8$" $=#%$++(')" .)4"
%$+#')+$" 5'" 4(&&$%$)5" +5(<29(" ()" 4(&&$%$)5" '%*.)+" .)4" 3$99" 50#$+6"
>'%$'8$%:" ;$" +524($4" 5/$" 3/.)*$+" ()" 5/$+$" *$)$+?" $=#%$++(')"
5/%'2*/'25" 5/$" &(%+5" <')5/" '&" ,$-%.&(+/" 4$8$9'#<$)5" .)4" 5/$(%"
%$+#')+$" 5'" ." +0+5$<(3" 8(%.9" ()&$35(')" .5" @" 4.0+" #'+5A&$%5(9(,.5(')"






E$-%.&(+/" #$%&'%()" +$12$)3$+" ;$%$" +$.%3/$4" -0" >FGHI" 4'<.()"
2+()*" 5/$" ,$-%.&(+/" *$)'<$" .++$<-90" 8$%+(')" E8J"
B;;;6$)+$<-96'%*KL.)('M%$%('KC6" N()$" #$%&'%()" *$)$+" ;$%$"
(4$)5(&($4" ()" 5/$" ,$-%.&(+/" *$)'<$"2+()*" 5/(+"<$5/'4:"-25"')90"O"
;$%$"+$9$35$4"&'%"&2%5/$%".).90+(+6"P/$"+$12$)3$+";$%$"3')&(%<$4"
5/%'2*/" HGQ" .<#9(&(3.5(')" 2+()*" +#$3(&(3" #%(<$%+" BP.-9$" R!6SC" 5'"
'-5.()"5/$"&299A9$)*5/"'#$)"%$.4()*"&%.<$"BDQIC"'&"$.3/"*$)$6"P/$"
HGQ"#%'4235+";$%$"+2-39')$4"()5'"5/$"#GQT"U6S"8$35'%"BV)8(5%'*$)C"




V4$)5(50" .)4" +(<(9.%(50" .).90+$+" '&" 5/$" ,$-%.&(+/" #$%&'%()"
#%'5$()+";$%$"#$%&'%<$4"2+()*">.5XFP"BG.<#.)$99."$5".96:"UWW@C6"
P/$" 4'<.()" 4(+5%(-25(')" .)4" +(*).9" #$#5(4$" #%$4(35(')" ;$%$"
'-5.()$4" 2+()*" V)5$%H%'R3.)" !" B^')$+" $5" .96:" UWS_C" .)4" H/'-(2+"
B[`99" $5" .96:" UWW_C:" %$+#$35(8$906" P/$"@L" +5%2352%$"'&" 5/$" ,$-%.&(+/"
#$%&'%()"#%'5$()+";.+"#%$4(35$4"2+()*"5/$"VAPFRRaQ"+$%8$%"BQ'0"$5"
  119 
!"
#$%&" '()(*&" +,$,-./01" .2," 345,$" 6/.2" .2," 7,+." 89+-4:,&" #05" 6#+"
;/,6,5" <+/01" =>?@A" B2..CDEE666%C>34$%4:1*%" F2," .,3C$#.,"
345,$/01" +-4:," BF?9+-4:,*&" #" 3,#+<:," 4G" +.:<-.<:#$" +/3/$#:/.>"









F4" /5,0./G>" 1,0," 5<C$/-#./40+" #05" $4++" ,;,0.+" 5<:/01" .2,"
,;4$<./40" 4G" .2," =QR)" G#3/$>&" #" :,-40-/$/#./40" B?#55/+40&" )PPTL"
=#1,"#05"82#:$,+.40&" )PPT*"4G" .2,"47.#/0,5"1,0," .:,,"6/.2" .2,/:"
+C,-/,+" C2>$41,0>" 6#+" C,:G4:3,5&" /0" 62/-2" 5/;,:1,0-," ./3,+"
#3401" G/+2" +C,-/,+" 6,:," :,.:/,;,5" G:43" .2," F/3,F:,," 5#.#7#+,"
62,0"C4++/7$,"#05"G:43"4.2,:"C<7$/+2,5"+.<5/,+"62,0"5#.#"6,:,"
3/++/01" BW,51,+" ,." #$%&" '((OL" XY4+.:#05" ,." #$%&" '()'*%" F2," +C,-/,+"
.:,,"6#+"5:#60"6/.2"0,/1274:"Y4/0/01"4G".2,"5/+.#0-,"3#.:/Z"<+/01"
.2,"Q"C#-I#1,"[=M";\%)9)" B=#:#5/+",."#$%&"'((V*%"R/0#$$>&" .2,"34+."





" [5<$."Q[N)_E_"#05"Q[N)9E9" H,7:#G/+2"#05" .2,/:" $#:;#,"6,:,"
47.#/0,5" G:43" 4<:" ,ZC,:/3,0.#$" G#-/$/.>&" 62,:," .2," G/+2" 6,:,"
-<$.<:,5"<+/01",+.#7$/+2,5"C:4.4-4$+"B`,+.,:G/,$5&"'(((L"a<++$,/09











U*N(&" V+-$23,)0"B+$+" ,.&$2#+$,&%.+2((M" ,.W+'&+*"B,&0"E:"XY"
%3"E"<AZ<Y"Y[I8"E:"\Y"%3"E"<AZ<Y"#%(M"Q]@"%$"E:"\Y"%3"[4I>"G,*.+M)"
B+$+" )2<#(+*" 3$%<" 2.+)&0+&,V+*" 3,)0" 2&" H8" ^" 2.*" 9K" 0%N$)" #%)&_
)&,<N(2&,%."60#);"2.*"#$%'+))+*"3%$"A+.+"+P#$+)),%."2.2(M),)>%
/0+"I#$,.A"`,$2+<,2"%3"@2$#"`,$N)"6I`@`;",)%(2&+"!^ZF:"B2)"
#$%#2A2&+*"%." a[@" '+(()" 6U/@@"@bY_9=F9;" 2.*" &,&$2&+*" ,." T^_B+(("
#(2&+)>"/0+"/@Qc!:Z<Y"B2)"'2('N(2&+*"2''%$*,.A"&%"&0+"#$%&%'%("%3"
b++*" 2.*"CN+.'0" 6ETH=;>" U*N(&" V+-$23,)0"B+$+" ,.&$2#+$,&%.+2((M"
,.W+'&+*" B,&0" E:" \Y" %3" HdE:^" /@Qc!:Z<Y>" 1+-$23,)0" (2$R2+" B+$+"
,.3+'&+*"B,&0"I`@`"&0$%NA0"<,'$%,.W+'&,%.",.&%"&0+"*N'&"%3"@NR,+$8"
2)"*+)'$,-+*",."4+.2$*"+&"2(>" 69:E9;8"2&"H"*#3>"U"&%&2("%3"9".Y"%3"2"
E]9:" *,(N&,%." %3" &0+" HdE:^" /@Qc!:Z<Y" I`@`" )&%'5" B2)"
<,'$%,.W+'&+*"#+$" (2$R2>"[4I"<,'$%,.W+'&,%."B2)"N)+*"2)"2"'%.&$%("
,."&0+"+P#+$,<+.&)"B,&0"(2$R2+>"/%"<%.,&%$"&0+"#$%A$+)),%."%3"&0+"
,.3+'&,%." ,." (2$R2+" B+" '0+'5+*" -M" e[@b" &0+" I`@`" D" A+.+"




G,*.+M" (+N5%'M&+)" 3$%<" 2*N(&" 3,)0" B+$+" #$+#2$+*" 3%$"
2.2(M),)" 2.*" )%$&,.A" -2)+*" %." 3%$B2$*" 2.*" ),*+" )'2&&+$" N),.A" 2"
OU@I@2(,-N$" 3(%B" 'M&%<+&+$" 64+'&%."c,'5,.)%.;" +eN,##+*" 3%$" '+(("
  121 
!"
#$%&'()*"+#",-#.%'/-,"0%+1-%"-&"+23"4566783"9"&$&+2"$:";66*666"-1-(&#"
<-%-"#$%&-," :%$="&>-"%-)'$(#".$%%-#?$(,'()"&$" &>-"=@-2$'," 4A58*"
2@=?>$'," 4A78" +(," ?%-.B%#$%" 4AC8" ?$?B2+&'$(#*" ?-22-&-," /@"
.-(&%':B)+&'$(" +&" C666!" :$%" !"='(B&-#" +&" CDE" +(," ?%$.-##-," :$%"
)-(-"-F?%-##'$("+(+2@#'#3"0>-".-22#":%$="&>-"&$&+2"?$?B2+&'$("4($(G
#$%&-,8" <-%-" +2#$" ?%$.-##-," :$%" AH9" '#$2+&'$(3" 0$" .$(:'%=" &>-"
',-(&'&@" $:" &>-" 7" 2-BI$.@&-" :%+.&'$(#" #$%&-," /@" :2$<" .@&$=-&%@*"
#?-.':'.".-22"=+%I-%#"4"#$%&":$%"=+.%$?>+)-#*" '(":$%"(-B&%$?>'2#*"




" 0$&+2" AH9" <+#" '#$2+&-," B#'()" &>-" N+F<-22O" ;P" QRS"
#'=?2@AH9"0'##B-"T'&" 4K%$=-)+8"+(,"&>-"+B&$=+&-,"N+F<-22O";P"
U(#&%B=-(&" +..$%,'()" &$" &>-" =+(B:+.&B%-%V#" '(#&%B.&'$(#3" .WH9"
#@(&>-#'#" B#'()" %+(,$=" ?%'=-%#" +(," JKEA" <-%-" ?-%:$%=-," +#"
?%-1'$B#2@",-#.%'/-,"4S+%-2+"-&"+23*"56;583"K:+::2"=-&>$,"<+#"B#-,"
&$" -1+2B+&-" &>-" -::'.'-(.@" $:" &>-" ?%'=-%" ?+'%#" B#'()" #-%'+2" !G:$2,"
,'2B&'$(#"$:".WH9"+(,".+2.B2+&'()" &>-"#2$?-"$:" &>-"%-)%-##'$(" 2'(-"
$:" &>-" .@.2-" &>%-#>$2,#" 4E&#8" 1-%#B#" &>-" %-2+&'1-" .$(.-(&%+&'$(" $:"
.WH93" 0>-" ;XM" )-(-" <+#" B#-," +#" +" >$B#-I--?'()" )-(-" &$"
($%=+2'Y-"&>-"-F?%-##'$("1+2B-#"4?%'=-%#"#?-.':'-," '("0+/2-"M!3;83"





" 0>-" %-#B2&#" +%-" -F?%-##-," +#" &>-" =-+(" Z" #&+(,+%," -%%$%3"
M')(':'.+(&",'::-%-(.-#"<-%-",-&-%='(-,"B#'()"$(-G<+@"+(+2@#'#"$:"
1+%'+(.-" 49H[S98" :$22$<-," /@" 0BI-@V#"=B2&'?2-" .$=?+%'#$(" &-#&3"
  122
!"





+&,-.-./$ *0&$ 1234)&*&$ 5&4&5*2-5&$ 2,$ 4&5,25-.$ /&.&'$ -.$
6&758,-'0$
" 8,'*3" /$%" 9%:)0(',$" ;*,%<:1" =%*.<%" >%),'.*" ?>@A" -%"
'&%*/'('%&" @" 0**./0/%&" 4%)(.)'*" 3%*%,B" !"#$%&!"
C;DEFGH=666666@IJJJKA" !"#$%'" C;DEFGH=666666IJ!@LKA" !"#$%("
C;DEFGH=6666666M!JNKA" !"#$%)" C;DEFGH=666666NO!NNKA" !"#$%*"
C;DEFGH=666666NMOOOKA" !"#$%+" C;DEFGH=666666L@N!@KA" !"#$%,"
C;DEFGH=666666JI@P@KA"!"#$"C;DEFGH=666666P6PPNK"0*&"!"#$%$"
C;DEFGH=666666I6I@OK7" Q(" /$%,%A"!"#$" 0*&"!"#$%$" -%)%" 1.+0/%&"
.*"+$).<.,.<%"IA"!"#$%'-0*&"!"#$%)"-%)%"1.+0/%&".*"+$).<.,.<%"
LA" 0*&" /$%" ./$%)" !" 4%)(.)'*," -%)%" 1.+0/%&" .*" +$).<.,.<%" M@"
CR'3S)%" !7MK7" Q(" /$%" 4%)(.)'*" 3%*%," ,'/S0/%&" .*" +$).<.,.<%" M@A"
!"#$%&!" -0," '&%*/'('%&" '*" /$%" &0/0:0,%" 0," 0" 4,%S&.3%*%A" ,." -%"
&%+'&%&" /." )%<.>%" '/" ().<" /$%" +$0)0+/%)'90/'.*7" RS)/$%)<.)%A"
0<41'('+0/'.*," .:/0'*%&" (.)" /$%" !"#$%+" 3%*%" &'&" *./" 4).&S+%" 0"
+.<41%/%" 4)./%'*A" 0*&" /$%)%(.)%A" /$'," 3%*%" -0," 01,." &',+0)&%&"
().<" /$%" +$0)0+/%)'90/'.*7" T*" 0&&'/'.*A"!"#$%,"-0," M66U" '&%*/'+01"
CVFE" 0*&"8#H,K" /."!"#$%*" 0*&" '*&',/'*3S',$0:1%":2"WVH7"G1/$.S3$"
/$',"('*&'*3"+.S1&"$0>%":%%*"&S%"/."3%*%"&S41'+0/'.*A"-%"+.S1&"*./"
)S1%".S/"0"+%)/0'*"/24%".("%)).)"&S)'*3"/$%"0,,%<:12".("/$',")%3'.*"
.(" /$%" 3%*.<%7" X%" .*12" +.*,'&%)%&" !"#$%*7" T*" ,S<<0)2A" 0(/%)"
+.*(')<'*3"011".("/$%"4%)(.)'*",%YS%*+%,A"-%"4%)(.)<%&".S)",/S&2"
.*" P" 4%)(.)'*" 3%*%,A" -$'+$" -%)%" )%*0<%&" 0++.)&'*3" /." /$%')"
+$).<.,.<01"4.,'/'.*,B"!"#(.-0*&-!"#(/-C.*"+$).<.,.<%"IKA-!"#+.-
0*&- !"#+/" C.*" +$).<.,.<%" LKA" 0*&- !"#$&.- 0*&- !"#$&/" C.*"
+$).<.,.<%"M@K"CR'3S)%"!7MK7"
  123 
!"
 





.$A$)&$9" *4$"-.$/$%($"'," *4$" *B'"(4).)(*$.+/*+("9'5)+%/C"DEFGH"
)%9"F)IJ"KH+@1.$"!<LM<"=4$"2$3.),+/4"-$.,'.+%"@$%$/"4)9")%")5+%'"
)(+9" %153$." 3$*B$$%" !:?" )%9" !887" B+*4" *4$" -$.,'.+%/" '%"
(4.'5'/'5$" 8" 3$+%@" *4$" /4'.*$/*" )%9" *4$" -$.,'.+%/" '%"
(4.'5'/'5$" 6" 3$+%@" *4$" &'%@$/*<" =4$" A).+)*+'%" +%" &$%@*4"
/$01$%($/" B)/" 5)+%&>" '3/$.A)3&$" ),*$." *4$" F)IJ" 9'5)+%<"
N$@).9+%@" *4$" +9$%*+*>" )%9" /+5+&).+*>" 3$*B$$%" *4$" 2$3.),+/4"
-$.,'.+%/"KH+@1.$"!<LM7"*4$"4+@4"A)&1$/"'3/$.A$9"3$*B$$%"G.,8)")%9"
G.,83" /4'1&9" 3$" %'*$9! K8!<;O" )%9" PQ<PO7" .$/-$(*+A$&>M<" =4$"
-$.,'.+%"@$%$/"'%"(4.'5'/'5$"6"B$.$")&/'".$&)*+A$&>"/+5+&).7"B+*4"
?;<QO"+9$%*+*>")%9"!:<!O"/+5+&).+*><"G.,:;3"/4'B$9"+9$%*+*>"A)&1$/"
.)%@+%@" 3$*B$$%" !;<LO" )%9" !Q<:O" B+*4" )&&" -$.,'.+%" @$%$/"
K/+5+&).+*>" .)%@+%@" 3$*B$$%" 68<PO" )%9" 66<LOM7" B+*4" G.,6)" 3$+%@"
*4$" %$).$/*" -$.,'.+%<" R$" )&/'" $S)5+%$9" *4$" *.+9+5$%/+'%)&"
-.$9+(*$9"/*.1(*1.$"',"*4$"-$.,'.+%"-.'*$+%/"KH+@1.$"!<6M<"=4$"=DT
/('.$/"'3/$.A$9",'."*4$"2$3.),+/4"-$.,'.+%/".$A$)&$9"*4)*"*4$!UT.)>"














!"#$%&' ();)' ;<' %&523/4%$54"23B" D#" )*+,-*,+." $/" F.8+&/')3" 1.+/$+'()" 1+.6'-*.6" ,)'(2" *3." GHC<IIJK"
).+L.+M"4'*3").5.-*'$("$/"*3."%$6.5"4'*3"*3."8.)*"=H)-$+.M"&(6"L'.4.6",)'(2">E;N@B"
"
  125 
!"
!"#$%&'&()*(+#,-'"'#"(&.$./0')"(#"1(23%$)4.".0'/(0,..(
#$" $%&'()&$*" &+$" *,-*." /)&'0%" 123" )(045" &+$" 6$7/)8'%+"
9$/80/'4"%$:;$4<$%"&0":;)4&'8="&+$"$>0?;&'04)/="9/$%%;/$")<&'45"04"
&+$" 9$/80/'4" 5$4$%" )4*" *$&$/('4$*" &+)&" &+$/$" @)%" 40" 90%'&'>$"




&+$" 9$/80/'4" 5$4$%" '4" '&%" 5$40($C" K4" %;7%$:;$4&" )4)?=%'%I" @$"
/$9/$%$4&$*" &+$" &090?05=" <04<;//$4&" @'&+" &+$" >$/&$7/)&$" 2340"
$>0?;&'04C" L+=?05$4$&'<" /$<04<'?')&'04" 08" &+$" 9$/80/'4" 5$4$" &/$$"
@'&+" &+$" 8'%+" %9$<'$%M" $>0?;&'04" <048'/($*" &+)&" &+'%" '%" )" >$/="




&+$" 8'4)?" <0(904$4&%" 08" &+$" <0(9?$($4&" <)%<)*$" )4*" 9$/80/'4%"
$>0?>$*C" L/$%;()7?=I" &+$" VWPVX-LYE" 9/$<;/%0/" 0/'5'4)&$*" '4" &+$"
<+0/*)&$"?'4$)5$I"7)%$*"04"&+$"9/$%$4<$"08"()4="VWP?'Q$"5$4$%"'4"







%;55$%&%" &+)&" &+$" )4<$%&0/" 08" &+$" 6$7/)8'%+" 5$4$%" .'/0<">?">?="
)4*".'/@">@=" )/0%$" '4" &+'%" &'($" 8/)($" 8/0(" )" *;9?'<)&'04" 08" &+$"
.'/0<=(5$4$"1E'5;/$"!C!3C"[)&$/I"&+$"E'%+"T$40($"\;9?'<)&'04"1DY3"
*'88$/$4&')&$*".'/0<"")4*".'/?=I"@+$/$)%"'&"@)%"40&";4&'?"&+$"A"-$:(







!"#$%&' ()*)' +,%-".",.' /&0&12"3.' ,.4' 56703#&.&2"1' 2%&&)" 9." :3$" &;<&=" %,-*4" ,>40?" -3$" 7$5%,8*63"
($%84%*0"6$@'$0+$6"#,6"+,)+'),-$&"-4"@',0-*81"-3$"$A4)'-*40,%1"(%$66'%$",+-*0?"40"-3$6$"?$0$6.'B."






" :3$" (%$6$0+$" 48" I" ($%84%*0" ?$0$6" )$&" '6" -4" *0A$6-*?,-$"
#3$-3$%" -3$%$"#,6" &*88$%$0-*,)" +406-*-'-*A$" $J(%$66*40" *0" I" ,&')-"
7$5%,8*63"-*66'$6.":3$"($%84%*0"?$0$6"40"+3%4>464>$"K"L!"#&'(,0&(
!"#&%M"634#$&"3*?3"5,6,)"$J(%$66*40"*0",))",0,)17$&"-*66'$6"L/*?'%$"
!.I9M." N0" +40-%,6-2" -3$"($%84%*0" ?$0$6"40" +3%4>464>$6"G" ,0&"EO"
3,&" &*88$%$0-*,)" $J(%$66*40" 5$-#$$0" -3$" +4>(,%$&" -*66'$62" #*-3"




*+'" )(22" #$%" 0,2''$" 1'-'" *+'" *(00;'0" 1(*+" +()+'-" ,'-./-($" )'$'"
'3,-'00(/$"=>();-'"!4?@A4"
"
!"#$%&' ()()' *+,&-./"+' #&0&' &123$/"20)' B6+'7#*(6" -',-'0'$*#*(/$" /." *+'" )'$'" '8/2;*(/$" /." *+'"
0*;%('%":'&-#.(0+"!"#))'$'04"C+'"*(7'".-#7'0"-',-'0'$*"*+'"7/0*"-'6'$*"*#3/$/7(6"62#00(.(6#*(/$<"($"
1+(6+" *+'"%;,2(6#*(/$0" =0+/1$"#0" 0D;#-'0A" #-'" ,-'%(6*'%" #$%" *+'" *-;$6#*'%" 2($'0" -',-'0'$*" /*+'-"
EF>",#-#2/)0"$/*"./;$%"($"*+'":'&-#.(0+")'$/7'4"
)
F')#-%($)" *+'" -'2#*(8'" ,-/,/-*(/$0" /." *+'" ,'-./-($" )'$'0G"
'3,-'00(/$" ($" *+'" #$#29:'%" *(00;'0<" !"#*%" ,-'%/7($#*'%" ($" #22"
#$#29:'%"*(00;'0<"1(*+"*+'"'36',*(/$"/."*+'"7;062'<"($"1+(6+"!"#*("
'3,-'00(/$" 1#0" 7/-'" ,-'0'$*" =>();-'" !4?HA4" C+'" ,-'0'$6'" /."








!"#$%&' ()*)' +,-./"/$/"0&' /"..$&1.2&3"4"3' &52%&..",-)'#$"%&'()*+,-."-/0'-11+&2"&3",-4')3+15"0-'3&'+2"
6-2-1" +2" 75-" 8+.2-9:" 10*--2:" (;1<*-:" *+=-':" +27-17+2-" )2." 6+**$" >5-" 6')051" '-0'-1-27" 75-" (-)2" ?"
17)2.)'." -''&'" &3" @" +2.-0-2.-27" 4+&*&6+<)*" '-0*+<)7-1$" A$" B;(;*)7+=-" 2&'()*+,-." -/0'-11+&2" &3"
,-4')3+15" 0-'3&'+2" 6-2-1" +2" .+33-'-27" 7+11;-1$" >5-" '-*)7+=-" -/0'-11+&2" &3" -)<5" 0-'3&'+2" 6-2-" C)1"




 K-" )*1&" )2)*9,-." 75-" <&217+7;7+=-" -/0'-11+&2" &3" 75-"
0-'3&'+2"6-2-1".;'+26"75-"&27&6-29"&3"*)'=)-"3'&("D".03"7&"LM".03$"
K-"&41-'=-.".+33-'-27"-/0'-11+&2"0)77-'21")*&26"75-".-=-*&0(-27"
&3" ,-4')3+15" *)'=)-" 3&'".+33-'-27"0-'3&'+2"6-2-1" HN+6;'-"!$O#J$">5-"
6-2-" "#$%&" 15&C-." 7C&" 0-)81" &3" -/0'-11+&2" 75'&;65&;7" *)'=)*"
.-=-*&0(-27:"C+75"75-"3+'17")7"D".03")2."75-"1-<&2.")7"LP".03$">5-"
  129 
!"
#$%$"!"#$%" &'()$*" +'$" ',#'$&+" $-./$&&,(%" 0+" 12" *.34")',5'")0&"
06&(" (7&$/8$*" 3(/" !"#&'%9" :+" ;<&+" 7$" %(+$*" +'0+" !"#&'%" 06&("
$-',7,+$*" 0" #/$0+" ,%5/$0&$" ,%" $-./$&&,(%" 7$+)$$%" *0=&" !" 0%*" >9"
?(/$(8$/4",%"+'$"50&$"(3"!"#&'(4"0".$0@"(3"$-./$&&,(%")0&"$8,*$%+"
0+"!"*.39"A$#0/*,%#"+'$".$/3(/,%"#$%$&"6(50+$*"(%"5'/(;(&(;$">4"
!"#)(" $-./$&&,(%".$0@$*"0+"1"*.34" 0%*"0" 5(%&,*$/076$" ,%5/$0&$" ,%"
$-./$&&,(%" )0&" *$+$5+$*" 0+" 1B" *.3" ,%" +'$" 50&$" (3" !"#)%9"
C(%&,*$/,%#"+'$"$-./$&&,(%"(3"066"(3"+'$".$/3(/,%"#$%$&"(8$/"+,;$4"













5&0*26$.)" /&*6+*$'" ,&'&.7" 8&" 82'(&1" (+" 9)&9:" ()&" &;/*&..$+'" +6"
()&.&" ,&'&." $'"1$66&*&'(" 9&<<" /+/-<2($+'." $'" ()&" 21-<(" :$1'&=>"?&"
.&/2*2(&1" ()&" @" /*$'9$/2<" 9&<<" /+/-<2($+'." $'" ()&" :$1'&=7" ()&"
<=3/)+$17" 3=&<+$1" 2'1" /*&9-*.+*" /+/-<2($+'.7" 0=" ABCD" EA$,-*&"
!>FBG>" H)&" <=3/)+$1" /+/-<2($+'" .)+8&1" ()&" )$,)&.(" /&*6+*$'"
&;/*&..$+'7" )$,)<$,)($'," $'" /2*($9-<2*" ()&" /*&.&'9&" +6" !"#$%" 2'1"
!"#&'"EA$,-*&"!>FIG>"J;/*&..$+'"+6"()&"!"#&'",&'&"299+-'(&1"6+*"KL"
2'1"ML"+6"(+(2<"/&*6+*$'"&;/*&..$+'" $'"()&"3=&<+$1"2'1"/*&9-*.+*"
/+/-<2($+'.7" *&./&9($%&<=7" $'" 9+'(*2.(" (+" ()&"M@L"+0.&*%&1" $'" ()&"
<=3/)+$1"/+/-<2($+'"EA$,-*&"!>FCG>"?&"2<.+"'+(&1"()2("!"#()'"82."
3+.(" *&/*&.&'(&1" $'" ()&" 3=&<+$1" 2'1" /*&9-*.+*" /+/-<2($+'.7"
299+-'($'," 6+*" KFL" 2'1" K!L7" *&./&9($%&<=7" +6" (+(2<" /&*6+*$'"
&;/*&..$+'>" H)&" !"#()'" 82." /++*<=" *&/*&.&'(&1" $'" ()&" <=3/)+$1"
/+/-<2($+'7" 299+-'($'," 6+*" KL" +6" (+(2<" /&*6+*$'" &;/*&..$+'>" H)$."
6$'1$'," <&1" -." (+" .-./&9(" ()2(" ()&*&" 3$,)(" 0&" 2" 6-'9($+'2<"
1$66&*&'9&"0&(8&&'"()&"4"/&*6+*$'.>"
*
4567898( $&*:( *:%;",( +( ,&$$"#"'/( 3"#$%#&'( "<3#"**&%'(
3+//"#'(
" I&92-.&" ()&" <=3/)+$1" /+/-<2($+'" .)+8&1" ()&" )$,)&.("
/&*6+*$'"&;/*&..$+'7"8&"-.&1"3-(2'("NB#KOPO" 6$.)7" 2" <$'&" ()2(")2."




+0.&*%&1" ()2(" ()&" 3-(2'(" &;/*&..&1" 3+*&" /&*6+*$'" (*2'.9*$/(."
()2'"()&"9+'(*+<" 6$.)"1$17"8$()"!"#&%"2'1"!"#()%"&;/*&..$+'"0&$',"
/*&1+3$'2'(" EA$,-*&" !>SBG>" H)&" ,&'&" !"#&%" .)+8&1" 2" KKO6+<1"
  131 
!"
#$%&'(" )&" (*+,(--).&" )&"/012343" #.5+%,(6"7)8$"/012949" :)-$;" %&6"
!"#$%&"(*+,(--).&" )&#,(%-(6"&(%,<=">?3:.<6" @A)'B,("!CDEFC"0&.8$(,"






R)&F" %&6" ',%&B<%,)8=" @-)6(" -#%88(,K" LLM3NO" P.<8%'(" S!?45.6(" R.'FC" /T;" /S" %&6" /U" ,(+,(-(&8" 8$("
5=(<.)6;"<=5+$.)6"%&6"+,(#B,-.,"+.+B<%8).&-;",(-+(#8)P(<=C"EC"MB5B<%8)P("&.,5%<)H(6"(*+,(--).&".:"






!"#$%&' ()*)' +&%,-%".' #&.&' &/0%&11"-.' 0233&%.' ".' 34&' 5"6.&7' -,' 89:;<=<' ,"14)' #$" %&'&()*+,-"
./0')(+1-2" -340-55+/." /6" 1-70)6+58" 4-06/0+." 9-.-5" +." :#;<=>=" ).2" :#;<?>?" 6+58$" @8-" 0-()*+,-"
-340-55+/."/6"-)A8"4-06/0+."9-.-"B)5"./0')(+1-2"*/"*8-"-340-55+/."(-,-("/6"*8-"<CD"0+7/5/')(":E#"
9-.-"+."*8-"5)'-"5)'4(-$"F$"G340-55+/."/6"-)A8"4-06/0+."9-.-"+.":#;<=>=").2":#;<?>?"6+58$"@8-"6/(2"
A8).9-" B)5" A)(A&()*-2" 7H" 2+,+2+.9" *8-" ./0')(+1-2" -340-55+/." ,)(&-5" +." :#;<?>?" 1-70)6+58" 7H" *8-"
./0')(+1-2" -340-55+/." ,)(&-5" /7*)+.-2" +." :#;<=>=" 1-70)6+58$" @8-" 90)485" 0-40-5-.*" *8-" '-)." I"
5*).2)02" -00/0" /6" J" +.2-4-.2-.*" 7+/(/9+A)(" 0-4(+A)*-5$" @8-" )5*-0+5K5" 2-./*-" 5*)*+5*+A)((H" 5+9.+6+A).*"
2+66-0-.A-5" B+*8" 0-54-A*" */" *8-" :#;<=>=" 90/&4$" D+9.+6+A).*" 2+66-0-.A-5" )0-" 2+54()H-2" )5"
LLLMN$NNN<O4ON$NN<PQ"LLMN$NN<O4ON$N<P"/0"LMN$N<O4ON$N!P$"
  133 
!"
!"#$%&'(")* "+* ,-.+".()* /-)-0* $,")* &* 12&%%-)/-* ()* '2-*
&#$%'*3(#)-4*
" #$%&"'&" (&)&*+,$&(" )-.)" )-&" /&0*.1,2-" 3&*14*,$2" 2-4'&("
(,11&*&$)" ),225&6%&77" &83*&22,4$"3*41,7&29"'&" &:.75.)&(" )-&" !"# $!$%"
&11&%)"41";<=9"347>"?@A".$("=BAB",$")-&".(57)"C,($&>".)"D9"E".$("FG"






'&*&" *&+.*C.07&N" R-&" M&$&" &'(-.+" 2-4'&(" ." %5*,452" 3.))&*$" 41"
&83*&22,4$9" ',)-" ." 2)*4$M" ,$-,0,),4$" .)" D" -45*2" ',)-" .$>" 41" )-&"
2),+57,".(+,$,2)&*&(")4")-&"1,2-N"A4$2,(&*,$M")-.)")-&",$I&%),4$"'.2"
,$)*.3&*,)4$&.79")-,2"%457("0&"*&7.)&("',)-")-&"+,M*.),4$"41"%&*).,$"




5(/$.-* 67897* !"# $%$&* -++-1'* "+* :;<=* ,"%4* >?@* &)#* <A@A* ()* '2-* &#$%'* 3(#)-47* T83*&22,4$"41"3&*14*,$"
M&$&2",$")-&"/&0*.1,2-".(57)"C,($&>"D9"E".$("FG"-45*2".1)&*"%-.77&$M&N"R-&"&83*&22,4$"7&:&7"41"&.%-"
M&$&"'.2" &83*&22&(" .2" )-&" 147(" %-.$M&"',)-" *&23&%)" )4" )-&" 7&:&72" (&)&%)&(" ,$" )-&" %4$)*47" M*453"









FG9H$"<8)"/(4'8*"()'()*)-1" 18)"B)4-"I"*14-54(5")((,(",."3" +-5)')-5)-1"0+,=,/+>4=" ()'=+>41)*$"<8)"
4*1)(+*J*" 5)-,1)" *141+*1+>4==@" *+/-+.+>4-1" 5+..)()->)*" 2+18" ()*')>1" 1," 18)" >,-1(,=" /(,?'$" 9+/-+.+>4-1"
5+..)()->)*"4()"5+*'=4@)5"4*"KKKDL$LLLMN'NL$LLMHO"KKDL$LLMN'NL$LMH",("KDL$LMN'NL$L!H$"G$"P)=41+A)"
'(,',(1+,-"DQH",."')(.,(+-"1(4-*>(+'1*"+-"C)0(4.+*8"=4(A4)"5?(+-/"18)"9:;:">84==)-/)$"
  135 
!"
!"#$%#&'(#")*%')"(&'(+,-,.&'$"/0"1(23#43"(
" #$" %$&'" (%)$*'(+,'$-" '.$" /01$" 02" 3$/20/(%" +$%$*" (%" '.$"
/$*30%*$" ,+,(%*'" 4565" (%" 7$8/,2(*." 1,/),$" 9('." ," '(:$" ;0</*$"
(%2$;'(0%" $&3$/(:$%'" 2/0:" =" '0" >?" .3(" ;0:3,/(%+" (%2$;'$-" ,%-"
%0%@(%2$;'$-" 2(*.A" B.$" $&3/$**(0%" 3/02(1$*" 0)$/" '(:$" *.09$-"













H%" ;0%'/,*'" '0" :,::,1*I" 2(*." *3$;($*" 30**$**" :0/$" '.,%"
0%$"3$/20/(%"+$%$"(%"'.$(/"+$%0:$*A"#$"9$/$",81$"'0";0%2(/:"'.$"














&4&2%1)#" ,%1'6" 7&)$8&/" *$)(3'83)7" #%&" 2'&,&)*&" $("!"#$" 3)" #%&"
9%$)+'3*%#%.&," 43)&17&" 1)+" 3#," $'373)" 2'3$'" #$" #%&" :10&+"
;&'#&<'1#&,=" &;$4-#3$)>" ?$0&;&'/" #%&" )$#1<4&" 1<,&)*&" $(" 1)."




I" $'#%$4$7" $(" 81881431)" !"#$" 1)+" 2$,,3<4." <&3)7" #%&" 1)*&,#$'"
7&)&>" J)+$-<#&+4./" 382'$;&8&)#" 3)" #%&" *-''&)#4." 2-<43,%&+"
7&)$8&," 1)+")&0" ,2&*3&," 7&)$8&" ,&5-&)*3)7" 2'$:&*#,"0344" %&42"
#$",-22$'#"#%&"*$)*4-,3$),"+'10)"<."#%&"2'&,&)#",#-+.>"J)#34"#%&)/"
3#"3,"1+;3,1<4&"#$"<&"*1-#3$-,"0%&)",-77&,#3)7",38341'"(-)*#3$),"1)+"
3)(&''3)7" $'#%$4$7$-," '&41#3$),%32," 03#%" +3,#1)#" (3,%" ,2&*3&,/"




A," L=A)7&4$" &#" 14>" MNOINP" 0$)+&'&+/" #%&" 5-&,#3$)" 3," 0%."
(3,%"'&5-3'&",$"81)."2&'($'3),"3)"*$)#'1,#"#$"818814,/"3)"0%3*%"1"
,3)74&"7&)&"3,"&)$-7%"($'"*$''&*#"9Q"(-)*#3$)>"E-'"'&,-4#,"3)+3*1#&"
#%1#" #%&" F" R&<'1(3,%" 2&'($'3)" 7&)&," 0&'&" &K2'&,,&+" -)+&'" <1,14"
*$)+3#3$),"3)"144"1)14.R&+"#3,,-&,/"*$)#'1'."#$"0%1#"01,"'&2$'#&+"3)"
S121)&,&" (4$-)+&'" 1)+" #'$-#/" 3)" 0%3*%" 2&'($'3)" 8HTA" 01," )$#"
+&#&*#&+"3)"43;&'",1824&,"M?01)7"&#"14>/"NOOUV"B'1;&&)"&#"14>/"NOOFP>"
?$0&;&'/" #%&" #3,,-&" +3,#'3<-#3$)" 01," +3((&'&)#" ($'" &1*%" 2&'($'3)"
7&)&>" W%&'&1," *&'#13)" 7&)&,/" ,-*%" 1," %&'*+/" ,%$0&+" <'$1+"
&K2'&,,3$)" 1*'$,," +3((&'&)#" #3,,-&,/" $#%&'" 2&'($'3)," 0&'&" 8$'&"
#3,,-&",2&*3(3*/",-*%"1,"%&'*)"3)"#%&"8-,*4&"$'"%&'$(+"3)"#%&",24&&)"
1)+" 63+)&.>" X%&,&" +3((&'&)#314" &K2'&,,3$)" 2'$(34&," 0&'&" 14,$"
+&#&*#&+" #$" <&" *$),#3#-#3;&" +-'3)7" #%&" (3',#" 8$)#%" $(" R&<'1(3,%"
41';14" +&;&4$28&)#/" ,-77&,#3)7" 2$,,3<4&" (-)*#3$)14" +3((&'&)*&," $'"
  137 
!"
#$%%&'&()"*&++,+-'"+.*-)$.(/0"1&++,+-'".().2&(3"$("4&5'-%$/6"$/"-"7&++8
*6-'-*)&'$4&#" 9'.*&//" :;-9-)-" &)" -+0<" =>>?@<" -(#" $)" $/" A(.7(" )6-)"
+-'B-&"#."(.)"-*C,$'&"-"*.D9+&)&+3"%,(*)$.(-+"$DD,(&"/3/)&D",()$+"
)6&" E)6" )." ?)6" 7&&A" .%" #&B&+.9D&()" :F-D" &)" -+0<" =>>E@0" G6$/"




-)" )6&" *&++,+-'" +&B&+" $(" )6&"D-$(" 6&D-).9.$&)$*" )$//,&" .%" %$/6<"7&"
*.(%$'D&#" )6-)" )6&" 9&'%.'$(/" 7&'&" &H9'&//&#" $(" )6&" A$#(&3"




&H9'&//$.(<" 7$)6" !"#$%" &H9'&//$.(" 5&$(2" )6&" D./)" '&D-'A-5+&<"
-**.,()$(2" %.'" =OP" .%" )6&" ).)-+" 9&'%.'$(" &H9'&//$.(" $(" )6$/"
9.9,+-)$.(0"J(")6&"D3&+.$#"9.9,+-)$.(<"!"#&'%"&H9'&//$.("7-/"6$26<"
-**.,()$(2" %.'" NQP".%" )6&" ).)-+0" G6$/" %$(#$(2" *.,+#" 5&" '&+-)&#" )."
!"#&'%" 9.//$5+&" '.+&" -/" -(" -(*&/)'-+" 9&'%.'$(0" G6$/" 9&'%.'$("D$26)"
)6&'&%.'&" 5&" /$D$+-'" )." (!)*&<" 76$*6" $/" &H9'&//&#" D-$(+3" $("
D-*'.96-2&/" :R++&)" &)" -+0<" =>NN@0" J()&'&/)$(2+3<" '-$(5.7" )'.,)"
9&'%.'$(" $/"-+/." $(#,*&#" $(")6&"D.(.*3)&SD-*'.96-2&8+$A&"TGU8NN"
*&++" +$(&"-%)&'"VWUV" $(%&*)$.(" :X'#Y/"&)"-+0<"=>NN@<"/,22&/)$(2")6-)"
)&+&./)" 9&'%.'$(/" -'&" *.DD.(+3" &H9'&//&#" $(" )6&" D3&+.$#" *&++"
9.9,+-)$.(0"G6&/&"'&/,+)/"-+/."-2'&&#"7$)6".,'"'&/,+)/".5)-$(&#"$("
TZ[N8S8"D,)-()" 4&5'-%$/6<" 76$*6" 6-B&" -" '&#,*&#" +3D96.*3)&8+$A&"
*&++"9.9,+-)$.(":W.6("-(#"\&)'$&8W-(/.(<"=>N=@0"TZ[N8S8"%$/6"6-B&"
D.'&"9&'%.'$("DTKZ/"$(")6&"A$#(&3")6-("TZ[N]S]"%$/6"#.<"$(*+,#$(2"
D.'&" &H9'&//$.(" .%" !"#&'%<" 76$*6" $/" 9'.5-5+3" '&+-)&#" )." )6&$'"
$(*'&-/&#" D3&+.D.(.*3)&" 9.9,+-)$.(" *.D9-'&#" 7$)6" )6-)" .%"
TZ[N]S]" %$/6" :\&)'$&8W-(/.(" &)" -+0<" =>>^@0" G6$/" %$(#$(2" -2-$("
  138
!"
#$%%&#'#" '()'" !"#$%&" *+$,-" .&" /+0&" #1&*232*" '+" '(&" /4&,+2-"
1+1$,)'2+56"
7(&" &8),$)'2+5" +3" '(&" '() *'*+" &33&*'#" +3" 9:;<" 1+,4" =>?" )5-"
;@?@"25"A2-5&4"*&,,#"#(+B&-"$#"-233&0&5'"0&#1+5#&"1)''&05#")/+5%"
'(&"C&.0)32#("1&03+025"%&5&#6";&8&0),"+3"'(&"1&03+025"%&5&#"#&&/&-"
'+" 0&#1+5-" 25" '(&" #)/&"B)4<" 25-&1&5-&5',4" +3" '(&" #'2/$,2" $#&-<"
.$'" '(&" !"#$%&" 0&#1+5#&" )11&)0&-" '+" .&" /+0&" #'2/$,$#" #1&*232*"
.&*)$#&" '(&0&" B)#" )" #2%5232*)5'" 25*0&)#&" 25" 2'#" &D10&##2+5" )3'&0"
253&*'2+5"B2'(")" 820),"1)'(+%&56"E3'&0" #4#'&/2*" 253&*'2+5"B2'(" '(&"
0().-+820$#";@?@<"C&.0)32#(",)08)&"/+-$,)'&-"'(&20"1&03+025"%&5&"
&D10&##2+5<" B2'(" )" 1)0'2*$,)0" 25*0&)#&" 25" !"#,&" )5-" !"#$%&"
&D10&##2+5"'+B)0-"'(&"&5-"+3"'(&"253&*'2+56""
F0+/" +$0" 0&#$,'#<" B&" *)5" *+5*,$-&" '()'" !"#$%&<" B(2*("
)11&)0&-" '+" .&" -233&0&5'2),,4" &D10&##&-" 25" '(&" /4&,+2-" *&,,"
1+1$,)'2+5<" 2#" 10+.).,4" '(&" 1&03+025" %&5&" '()'" 2#" *,+#&#'" '+" '(&"





!"#$%&<" 0&')25&-")5"&D10&##2+5"1)''&05" #2/2,)0" '+" '()'"+3"-./0$<"
'(&" %&5&" 30+/"B(2*(" '(&"1&03+025" 3)/2,4" &8+,8&-6" :&03+025" %&5&#"
)02#25%"#$.#&G$&5',4"#(+B&-"-233&0&5'"&D10&##2+5"1)''&05#"B(2*(<"
)#"25"'(&"*)#&"+3"!"#,&<"B&0&"/+0&"#2/2,)0"'+"'(&"0&#$,'#"&D1&*'&-"
.)#&-" +5" '(&" -)')" )8)2,).,&" 3+0" ($/)5#6" ='" #&&/#" '()'" '(&"
-28&0#232*)'2+5" '()'" +**$00&-" -$025%" '(&" &8+,$'2+5" +3" '(2#" 3)/2,4"
10+.).,4")33&*'&-"'(&"3$5*'2+5),2'4")5-"*&,,$,)0",+*),2C)'2+5")/+5%"
#1&*2&#6" "
  139 
!"
!"!"#$%&%'%()%*#
#$%&'&()*)+,)+" -."/&01),1" 2."/130)+"#." 4&*&'&($&(1)+"#2." 5&03&61(" 78" 9:;;<="
>,)'1'?" &'6" @%&0&@$A01B&$1)'" )C" $%A" $0)+$" *A0C)01'D" E1(%" -%A,,C1(%" 7FF+'),"
:GH<;IJ<K:D"
"




L+0'%&F" MN." 4%&'?" [N." R)+(A" \." W&'61O1A0" \]." /)((" /." P&U6)(" Q" 9:;KK="
#,OA),&0" F&@0)*%&?A" ?A'A" AX*0A((1)'" 1(" &,$A0A6" 1'" $%A" (A$$1'?" )C" &,@)%)," +(A"
61()06A0(D"#,@)%),">,1'"MX*"\A("Y!H:I^J:<^D"
"
>&F*&'A,,&" QQ." L1$1'@3&" N." -F&,,AU" Q" 9:;;Y=" /&$P#[H" &'" &**,1@&$1)'" $%&$"
?A'A0&$A(" (1F1,&01$U_16A'$1$U" F&$01@A(" +(1'?" *0)$A1'" )0" 2`#" (Aa+A'@A(D" L/>"
L1)1'C)0F&$1@("^H:<D"
"
2b#'?A,)"/M."2+'($)'A"/#."]%1(($)@3" Q>." [0&*&'1" Q#." L106" 47" 9:;K:=" 4A0C)01'"
AO),OA6" C0)F" &" ?A'A" 6+*,1@&$1)'" )C"/4MPK." C),,)VA6" TU" &" @)F*,AX" *&$A0'" )C"
?A'A"?&1'"&'6",)(("V1$%1'"M+$A,A)($)F1D"L/>"MO),"L1),"K:H!<D"
"




E,1@A3" 4." #F)6A"/\." L&00A,," 2." LA&," 8." L0A'$" -." >&0O&,%)J-1,O&" 2." >,&*%&F" 4."
>)&$A("P."E&10,AU"-."E1$B?A0&,6"-."P1,"N."P)06)'"N."RA'601X"/."R)+0,1A0"[."Q)%'()'"
`." 8&%&01" #8." 8AACA" 2." 8AA'&'" -." 81'(A,,&" \." 8)F)0)V(3&" /." 8)(@1A,'U" P."
8+,A(%&"M."N&0(()'"4."N)'?6A'"7."/@N&0A'"]."/+CC&$)"/."cOA06+1'"L."41?'&$A,,1"
/."401$@%&06"L."\1&$"R-."\1$@%1A"P\-."\+CC1A0"/."-@%+($A0"/."-)T0&,"2."[&'?"d#."











#$%&$'" ()*" +,%-$." /*" 0,123" (" 456678" 9:1$93$$;" 2" <,=-:>" ?@AB-$%&$C=2'$" AD"
%:E$3&$@>$"F:1$'"21A@&"A3&2@:'1'G"):A:@DA312F:>'"55;5HIJK5HI5G"
"
#AL@" M" 2@%" N$F3:$C#2@'A@" O" 456J58" P2&JQRQ" S,F2@F" T$=32D:'L" +$1A@'F32F$"
(<$>:D:>"N3AF$>F:A@"DA--AB:@&")2>F$3:2-"P$CUV<A',3$G"NOA("W@$"I;$XXX!JG"
"
#B2@&" /Y*" WL:32" 9*" #:3A@A" Z*" [A?:" 9" 4566X8" [" <A3$CDA31:@&" <3AF$:@*" <$3DA3:@*"



















O2B" P#*" O,?A.2@AE2" _*" bA'?A=A:@:?" Z*" M232%A>C+2E:$'" 99*" )232@" 0*" +,@'FA@$"
S[*"+g[@&$-A"SU*"W3-AE2"Ub*"MA,-:=2-."]*"b$3'>LAA3"(*")3AB@$"0[*"M:>>A@$"[*"
0,:<$3"S/*"):3%"NZ*"932<2@:"/[*"(2:=:-"#P*"^L:''FA>?"/M"456J68"9L$"'F3,>F,32-"=2':'"




2" '$3:2-" ?:--$3;" <2FLB2.'" DA3" <$3DA3:@" F32DD:>?:@&" 2@%" '$-DC%$D$@>$" $@',3$"
'$h,$@F:2-"F23&$F">$--"%$2FLG"93$@%'"Z11,@A-"\\;X67CXJ5G"
"
S2%%:'A@"^N" 4JHHI8"`$@$" F3$$'" :@" '<$>:$'" F3$$'G" (.'F$12F:>" ):A-A&." X7;!5\K
!\7G"
  141 
!"
"
#$%%&'()*+,&-./0" 1" .)0" 2.-3" 4" 567768" 9':/.;(%-<" ." =/.>?(>.&" .==/,.>-<" '0" @A"
BC;,/0"D)(E'/%(?F"G/'%%<"BC;,/0A"
"
B/0H%"I1<" 1$'%?." J<"I'/>.0," K<" L,&%" #1<" M.;.&&." 1" 567@@8" +(/.&" -'3,//-.N(>"
%'=?(>.'3(." E(/$%" 5+OP+8" $=*/'N$&.?'%" ?-'" >F?,?,C(>" .>?(E(?F" .)0" ?-'"
='/;,/()QN/.)RF3'"=.?-S.F" ()" ?-'" /.():,S"?/,$?"4MP@@">'&&" &()'A"T(%-"P-'&&;(%-"
U33$),&"V@W6!6*6!XA"
"
G.N'" 42<" .)0" 1-./&'%?,)" IJ" 5@XXY8" T/,3" N')'" ?," ,/N.)(%3.&" =-F&,N')FW"
/'>,)>(&'0" ?/''%" .)0" ?-'" N')'" ?/''Q%='>('%" ?/''" =/,:&'3A" I,&'>$&./"
=-F&,N')'?(>%".)0"'E,&$?(,)"YW6V@Z6[7A"
"
G./.0(%" \<" 1&.$0'" ]<" P?/(33'/" ^" 5677[8" JG\W" J).&F%'%" ,;" G-F&,N')'?(>%" .)0"
\E,&$?(,)"()"4"&.)N$.N'A"L(,();,/3.?(>%"67W6_XZ6X7A"
"
G'?/('*O.)%,)" K<" O,-)" 1<" O.)%,)" K" 5677X8" 1-./.>?'/(R.?(,)" ,;" /.N@" 3$?.)?"
R':/.;(%-"&'$`,>F?'%A"LI1"U33$),&"@7W_A"
"
G/.E'')" ^<" K'./F" ]O" V/0<" \E.)0" 2K<" ].%,*T/('03.))" K" 5677a8" #,)%='>(;(>"
>F?,?,C(>" >'&&%" ,;" ?'&',%?%" ./'" ./3'0" S(?-" 3$&?(=&'" N/.)RF3'%" .)0" ,?-'/"
>,3=,)')?%",;"?-'"N/.)$&'"'C,>F?,%(%"=.?-S.FA"I,&"U33$),&"[VW@@!6*@@a6A"
"









Pc,%?/.)0" ]<" P')):&.0" L<" J/E'%?.0" K<" K.N'/N/')" ]" 567@68" 2K4PW" d')'" ?/''"
'E,&$?(,)"()"&(N-?",;"."%='>('%"?/''A"L(,();,/3.?(>%"6_W6XX[Z6XX!A"
"
P=(&%:$/F" ^<" BeI./."IJ<"f$"fI<" 4,S'" GL<" PF3,)0%" d<" M.`.F.3." b" 5@XX!8"









/&F$*+%E/" %+"O%CC%+>".("BTJ"R8E%?%U&"#" F&CCE" %+">%+.A+*"F'AF%*+"F*'RN"B*'*EE%AE"
*A'*?AE"C*+>E,8'7%%G"T&U"B8/R"@//A+8C"V!9JJ<KVG"
"














[&E?&'7%&C," P" 012225" #$&" X&.'*7%E$" .88OG" :" >A%,&" 78'" ?$&" C*.8'*?8'(" AE&" 87"
X&.'*7%E$"0T*+%8"'&'%85N"&,"4G"^+%U&'E%?("87"_'&>8+"6'&EEN"`A>&+&G"
"











2+-&)3$ %!"4"$ %565$ 787*30+9$ +,/39*+(,$ 9(&)73$ +,$ :3;)1/+7<$ =1)>13"$ #$" %&'()*+&"
,-(.)*/*0()*1."1/"2343"5"6&.&")7(.807*9)8"(8"(":&(8-7&"1/");&"+*7('" '1(<" *.");&"
'(7+(&"<-7*.6" );&" 01-78&"1/" *./&0)*1.$" =;7&&">*1'16*0('" 7&9'*0()&8"?&7&"-8&<" )1"
0('0-'()&");&":&(.8"@"8)(.<(7<"&7717"1/");&":&(.$"A$"%&'()*+&",-(.)*/*0()*1."1/"
!"#$" 6&.&"&B97&88*1."(8"(":&(8-7&"1/" );&" CD5" 7&891.8&" *.<-0&<">E" );&"+*7-8"
<-7*.6" );&"01-78&"1/" *./&0)*1.$"2(:9'&8"?&7&"1>)(*.&<" /71:" *./&0)&<" '(7+(&"()"
<*//&7&.)" )*:&8" 918)F*./&0)*1.$" =1" (+1*<" <*//&7&.0&8" <-&" )1" );&" '(7+('"
<&+&'19:&.)" 8)(6&$" =;&" 8(:9'&8" ?&7&" 8)(.<(7<*G&<" ?*);" 7&89&0)" )1" (."


































































































































  149 
!"
!"#"$%&'()*+,'-)&$





5,2'+-/*,2*1" +$" 2)*,'+&$" '&" +$3*,99,'+&$6" C$3*,99,'&21" .'+9/*+" -,$"
,-'+8,')")$%&'()*+,*"-)**.;":(+-(".)-2)')"-1'&0+$).",$%"-()9&0+$).6"
7&2)&8)2;"'()"+95&2',$-)"&3")$%&'()*+,*"-)**."+$"'()"2)4/*,'+&$"&3"
*)/0&-1')" '2,$.9+42,'+&$" '&" '()" .+')" &3" +$3*,99,'+&$" (,." 4+8)$"
'().)"-)**.","9,D&2"2&*)"+$"+99/$+'1"<7/**)2;"@AAEB6"
F&.'G5,'(&4)$" +$')2,-'+&$." ,2)" )..)$'+,*" 3&2" '()"




+$3)-'+&$6" L*),2" )M,95*)." &3" '().)" )33)-'." ,2)" )8+%)$'" +$" 8+2,*"
()9&22(,4+-" 3)8)2.;" +$" :(+-(" ,$" /$%)2.',$%+$4" &3" '()" 2)*,'+8)"
5,'(&4)$+-" 2&*)."&3" '()" 8+2,*" ,4)$'" ,$%" '()"(&.'" 2).5&$.)" '&" '()"
+$3)-'+&$" +." -2/-+,*" <N,)..*)2" ,$%" ?,*0)2;" @AJEB6" F)9&22(,4+-"
9,$+3).','+&$." ,2)" -(,2,-')2+.'+-" &3" '().)" 3)8)2.;" :(+-(" (,8)"
(+.'&2+-,**1">))$",..&-+,')%":+'(")$%&'()*+/9"+$3)-'+&$.6"L/22)$'*1;"
9,$1" 5,'(&4)$." -,/.+$4" ()9&22(,4+-" %+.),.)." %&" $&'" +$3)-'"
)$%&'()*+,*" -)**." ,." '()" 52+9,21" ',24)'" <=,*>/)$," ,$%" ?,*0)2;"
@AA!B6" C$%))%;" 9,-2&5(,4)." ,$%" %)$%2+'+-" -)**." ,2)" ',24)'." 3&2"
.&9)"()9&22(,4+-"8+2/.).;"./-(",."#>&*,"=+2/."<O2,1",$%"P)+.>)2';"
@AAQB"&2"R)$4/)"=+2/."<F,*.'),%")'",*6;"JSTTU"V1)")'",*6;"@AJWB6"




+$" +$%+8+%/,*." ,$%" 2)%/-+$4" '()" *+0)*+(&&%" &3" %+.-&8)2+$4" ,$"
  150
!"
#$$#%&'(#" &)#*+,#-&'%" &+*.#&/" 0)#" 1+%2" 3$" +" .334" +5'6+1"634#1" '5"
7)'%)"&)#"'5$#%&'35"%+5"8#"$31137#4"$*36"&)#"8#.'55'5."+54"'5"&)#"
%35&#9&"3$"&)#"7)31#"3*.+5':6")+:"%35&*'8-&#4"&3"&)#:#"4'$$'%-1&'#:/"
;#8*+$':)" <!"#$%& '('$%=" ,*3('4#" +4(+5&+.#:>" +:" &)#:#" 3*.+5':6:"
#9)'8'&" *+,'4" 4#(#13,6#5&>" &*+5:,+*#5%?" +54" +" )'.)" )36313.?"
8#&7##5" '&:" .#536#" +54" &)#" )-6+5" 35#" <@37#" #&" +1/>" ABCD=/"
E-*&)#*63*#>"&)#"#9':&#5%#"3$"6-&+5&"+54"&*+5:.#5'%"$':)"1'5#:"+54"
&)#" ,3&#5&'+1" -:#" 3$" *#(#*:#" .#5#&'%:" &#%)5'F-#:>" :-%)" +:" &)#"
'5G#%&'35" 3$" +5&':#5:#" 63*,)31'53" 31'.35-%1#3&'4#:" 3*" :?5&)#&'%"
6HIJ>"6+2#"K#8*+$':)"+"-:#$-1"&331"$3*"&)#":&-4?"3$")3:&L,+&)3.#5"
'5&#*+%&'35:/"
I3" 5+&-*+11?" 3%%-**'5." ('*+1" '5$#%&'35:" )+(#" 8##5"




('*-:#:" <T-*.3:" #&" +1/>" ABBUP" @-88+*4" #&" +1/>" ABCBP" V+1)+" #&" +1/>"
ABCD=/"
W#" -:#4" &)#" *)+843('*-:" X,*'5." Y'*+#6'+" 3$" M+*," Y'*-:"
<XYMY="+:"+" ('*+1"634#1" &3" :)37" &)#",3&#5&'+1"3$" &)#" K#8*+$':)" '5"
)3:&L,+&)3.#5" '5&#*+%&'35" :&-4'#:/" XYMY" ,*#436'5+5&1?" +$$#%&:"
%?,*'5'4" $':)" +54" %+-:#:" '6,3*&+5&" #%3536'%+1" 13::#:" +54"
63*&+1'&'#:" 73*147'4#" <J)5#" #&" +1/>" ABBAP" 0+?13*" #&" +1/>" ABCD=/"
J$$#%&#4" $':)" #9)'8'&" 4#:&*-%&'35" 3$" &'::-#:>" :-%)" +:" 2'45#?" 3*"
:,1##5>"1#+4'5."&3")#63**)+.#"+54"4#+&)/"@37#(#*>"1'&&1#"':"25375"
+83-&"&)#"'5$#%&'35"6#%)+5':6"3$"&)':"#5(#13,#4"HIJ"('*-:/"
0)-:>" &)#" 6+'5" 38G#%&'(#" 3$" &)#" ,*#:#5&" :&-4?" 7+:" &3"
'6,*3(#"&)#"25371#4.#"3$"&)#",+&)313.?".#5#*+&#4"8?"XYMY>"+:"+5"









#$%"&'()(*(+," -('" -.,$"*/'%"/01" )$%"*$/++%02%"%3&%'.4%0),"
5%'%"'%6.%5%1"/01"/&&'(6%1"78")$%"9:;9"</).(0/+"9(44.))%%"(0"
=.(%)$.*," >01%'" /&&'(6/+" 0>47%'" ?@A?B?CD?EDF" G3&%'.4%0),"
5%'%" *(01>*)%1" .0" -.,$" +/'6/%" 7%-('%" .01%&%01%0)+8" -%%1.02" /01"





/01")'/0,2%0.*" +.0%"#2JP+.E/Q%RPSL8EH" )$/)" +/7%+,"%01()$%+./+"*%++,H"
5%'%"(7)/.0%1"-'(4"(>'"%3&%'.4%0)/+"-/*.+.)8H"5$%'%")$%"N%7'/-.,$"
5%'%" *>+)>'%1" >,.02" %,)/7+.,$%1" &'()(*(+," JT%,)%'-.%+1H" D???U"
<V,,+%.0OW(+$/'1" /01" X/$4H" D??DLF" #$%" %22," 5%'%" (7)/.0%1"
/**('1.02" )(" &'()(*(+," 1%,*'.7%1" .0" #$%" Y%7'/-.,$" =((Z"
JT%,)%'-.%+1H"D???L"/01"4/.0)/.0%1"/)"D[F\]9".0"%22"5/)%'"J\"4^"
</9+H" ?FE@" 4^" _9+H" ?FCC" 4^" 9/9+DH" ?FCC" 4^" ^2:`aH" /01"









(-" )$%" *%++," >01%'" )$%" 4.*'(,*(&%H" )$%" 6.'>," 1.+>).(0" */>,.02"
  152
!"
#$%&'(#)$" )%" *+," )%" (-&" #$)'./0(&1" '&//" /#$&" 23456*+7" 809"
1&(&:;#$&1".9#$<" (-&"=&&1>?@&$'-";&(-)1" 2=&&1" 0$1"?.&$'-A"
BCDE7F"
3-&" %#9-" /0:G0&"8&:&" #$%&'(&1" (-:).<-";#':)#$H&'(#)$" #$()"
(-&"1.'(")%"4.G#&:"09"1&9':#I&1"#$"J&$0:1"&("0/F"2K+BK7"0("K"):"D"1L%F"
MN4N" 809" 1#/.(&1" ()" (-&" 0LL:)L:#0(&" ')$'&$(:0(#)$" #$" OJM" 8#(-"
















^-)/&>;).$(" #;;.$)-#9()'-&;#9(:Q" 809" L&:%):;&1" 09"
L:&G#).9/Q" 1&9':#I&1" 24.#" &(" 0/FA" K+BB7F" 3-&" %)//)8#$<" L:#;0:Q"
0$(#I)1#&9"0$1"1#/.(#)$9"8&:&".9&1\"Z>L/09(#$"2:0II#("0$(#>_&I:0%#9-A"
B\*++A"P#$1/Q"L:)G#1&1"IQ"6:F"O0./"?0:(#$7`"MN4N"2;).9&"0$(#>MN4NA"
B\*++`" J#)a" 6#0<$)9(#'97F" 3-&" 9&')$10:Q" 0$(#I)1#&9" .9&1" 8&:&"
T/&X0" bEE" 0$(#>:0II#(A" T/&X0" *b!" 0$(#>:0II#(" ):" T/&X0" !D*" 0$(#>
;).9&"2Z#%&"3&'-$)/)<#&97A"0//"1#/.(&1"B\B+++F"
!
  153 
!"
!"#$%&'(")*+!)
#$%&'" ()*"+&," -,$'&%./" 01$2" ,3&4501$6.3" '&17&."8,-39" %:."
;&<+.''=" >!" ?@A" ,-24'B" ()*" #-,,8." C-%" DE1$2.9&F" +-%:" %:."
&8%$2&%./" ;&<+.''=" >!" G3,%182.3%" &HH$1/-39" %$" %:."
2&380&H%81.1I,"-3,%18H%-$3,J"HK)*",B3%:.,-,"8,-39"1&3/$2"41-2.1,"
&3/"LEM("+.1."4.10$12./"&,"41.7-$8,'B"/.,H1-N./" DA&1.'&" .%" &'JO"
PQ>PFJ" >RS" +&," 8,./" &," &" :$8,.C..4-39" %$" 3$12&'-6." %:."
.<41.,,-$3" 7&'8.,J" T.3." .<41.,,-$3" 1&%-$" +&," H&'H8'&%./" NB"
/-7-/-39"%:."3$12&'-6./".<41.,,-$3"7&'8.,"$0"-30.H%./"'&17&."NB"%:."
3$12&'-6./" .<41.,,-$3" 7&'8.," $0" %:." H$3%1$',J" #&N'." S!J>" -3"
,844'.2.3%&'" 2&%.1-&'" ,:$+," %:." ,.L8.3H.," $0" %:." 41-2.1" 4&-1,"




#.%1&2.%:B'1:$/&2-3." /.<%1&3" DP<>Q!" ;VO" ?-0."
#.H:3$'$9-.,F" +&," -3W.H%./" -3%$" %:." H&8/&'" 7.-3" $0" &3.,%:.%-6./"




#:." #Z)@?" &,,&B" +&," 4.10$12./" 8,-39" %:." G3" S-%8" M.''"








#$%" &'%()(*+" $%&*,+" -.&(*(*,/" 0&%1&+"2+%+" (*'34&.+)" 5$%" 6"













" U+4%&5(-7" 0&%1&+" &%+" -3-'+A.(40+" .$" SVHV" .7%$3,7" 4&.7"
(*5+'.($*/" 43." .=A('&00=" .7+" %+-30.-" -7$2" 7(,7" (*.+%(*)(1()3&0"
1&%(&.($*-" GE+1%&3)" +." &0?/" 699WX" EYA+DBC3Z$D" +." &0?/" 6989J?"
C$%+$1+%/" .7+" 0$*," (*5+'.($*" .(<+-" %+L3(%+)" +I'03)+" .7+" 3-+" $5"
.+<A$%&0" F*$'F)$2*" .+'7*(L3+-/" -3'7" &-" <$%A7$0(*$"
<('%$(*[+'.($*?"\-"2(.7"'&3)&0"1+(*"(*[+'.($*"GE+1%&3)"+."&0?/"699WJ/"
2+"5$3*)".7&."SVHV"(*[+'.($*"(*.$".7+")3'."$5"H31(+%"2&-"+55('(+*./"
.7+%+4=" A%$1()(*," &" %+A%$)3'(40+" %$3.+" $5" (*5+'.($*" 2(.7" 5&-."
F(*+.('-?" ]+" (*[+'.+)" 6" *0" $5" &" SVHV" -.$'F" -$03.($*" G>I89!"
KH^_Q9;<0J" A+%" 0&%1&?" C$%.&0(.=" 4+,&*" &." 66B6`" 7A(/" '$*-(-.+*.0="
%+&'7(*,"*+&%0="899a"4+.2++*"`b"&*)"Q9"7A("G#(,3%+"!?8\J?"K7+%+"
2+%+"*$")(55+%+*'+-"(*".7+")+1+0$A<+*."$5".7+"(*5+'.($*"4+.2++*"
.7+" 3-+" $5" 6" $%" >" )A5" 0&%1&+" G)&.&" *$." -7$2*J?" K$" &--+--" 1(%&0"
.%&*-'%(A.($*/" .7+"+IA%+--($*"$5" .7+"SVHV"*3'0+$A%$.+(*" Gc",+*+J"
  155 
!"
#$%" &'$%()'*" +,)-(.," /($0+1+$+12'" 345673" 891.()'" !:;<=:" 4,'"
%$&>?'%" #')'" @-??'@+'*" A'+#''0" B" $0*" CD" ,>1" 8E(%+" >)1-)" +-"
&-)+$?1+F=:" GHH1@1'0+" 21)$?" +)$0%@)1>+1-0" #$%" -A%')2'*" H)-&" !" ,>1I"
#1+,"$0" 1&>-)+$0+" 10@)'&'0+"A'+#''0";C"$0*";J",>1:"K-)'-2')I"
#'"H-(0*"+,$+"21)$?"L".'0'"+)$0%@)1>+1-0"A'.$0"/(1@M?F" 10"+,'"H1%,"





"#$%&'! ()*)! +,-'./#0,! .0%&1')! R:" Q$>?$05K'1')" %()212$?" @()2'" $H+')" 10H'@+1-0" #1+," C" 0?" -H" $" NO7O"
%-?(+1-0"-H"BS;T!"47UVWTX&?"8>YT:TT;=:"<:"Z($0+1H1@$+1-0"-H"NO7O"L".'0'"+)$0%@)1>+%"$%"$"&'$%()'"-H"
+,'"21)$?"$&-(0+"10"+,'"?$)2$'"-2')"+1&':"P'$+5M1??'*"NO7O"#$%"10E'@+'*"10"-)*')"+-"%'>$)$+'"1&&(0'"




#$%&" '()*'+" %," -*.',/.,0$." /$)1/2" %&(" 3$'/%" ,1(/" 4('("
5$/$67("*3%('"89"&,:'/";<$):'("!=8>?="@"0',)'(//$5("+(.'(*/(" $1"%&("
67,,+" 37,4" '*%(" 4*/" ,6/('5(+2" 0*'%$.:7*'7A" $1" %&(" %*$7=" B&("
.$'.:7*%$,1" $1" %&(" %*$7" 4*/" .,-07(%(7A" /%,00(+" *3%('" CDECC" &0$2"
*7%&,:)&" $%" '(-*$1(+" 5$/$67(" *%" %&(" *1%('$,'" 0*'%" ,3" %&(" 3$/&=" B&("
.$'.:7*%$,1" $1"%&("&(*+" 7*/%(+" 7,1)('"6:%"*7/,"(5(1%:*77A"/%,00(+="
@%" %&$/" 0,$1%2" 67,,+" 4*/" .7(*'7A" 5$/$67(" $1/$+(" %&(" 5($1/2" 4$%&"
(F.(0%$,1" ,3" %&(" &(-,''&*)(" *'(*/" ;<$):'(" !=8>?=" G(-,''&*)(/"
*00(*'(+"$1"%&("*1%('$,'"0*'%",3"%&("7*'5*(2"-,/%7A"$1"*'(*/"4$%&"*"












B&(" 7,//" ,3" .$'.:7*%$,1" $1" %&(" %':1M" *1+" &(-,''&*)(/" $1"
7*'5*("&(*+"4('(" %&("-,/%" .&*'*.%('$/%$." /A-0%,-/",3" $13(.%$,1="
B&('(3,'(2"4(".&*'*.%('$L(+"%&("(33(.%",3"%&("5$':/"$1"%&("5*/.:7*'"




Q<R" 37:,'(/.(1.(" $1" $13(.%(+" 3$/&" *%" CS" &0$" ;<$):'(/" !=C@2" !=CT?="
B&$/" (33(.%"4*/" 0*'%$.:7*'7A" 5$/$67(" $1" %&("-*$1" 5($1/" ,3" %&(" &(*+"
;<$):'("!=C@?"*1+"$1"%&("%*$7";<$):'("!=CT?="N1"*++$%$,12"4(":/(+"%&$/"
%'*1/)(1$." 7$1(" $1" .,-6$1*%$,1" 4$%&" *" 4&,7(E-,:1%" 37:,'(/.(1%"
  157 
!"
#$$%&'(#)*'+(,$#)*-."/'-"01234)*#&"53,%6'+.*,1234)*#&7"584*(#4)",*"
439:" ;<<=79" >(," 4&*#101234)*#&" 4&*#?'@." A4)" 4" %),/%3" *''3" /'-" *(,"
@,*,+*#'&" '/" $4+-'2(4B,)" 4&@" &,%*-'2(#3)" #&" *(," 34-C4,9" D&"
4@@#*#'&" *'" *(," 3'))" '/" E3#F41GEH" /3%'-,)+,&+," #&" *(," *-%&6:" 4"
@,+-,4)," #&" *(," &%$?,-" '/" 01234)*#&12')#*#C," +,33)" #&" *(," 4-,4"
+'--,)2'&@#&B" *'" *(," +4%@43" (,$4*'2'#,*#+" *#))%," A4)" 43)'"
'?),-C,@"4*";I"(2#" 5E#B%-,"!9;J79"8'-,'C,-:"4")(42,"+(4&B," #&"01
234)*#&12')#*#C," +,33)" A4)" +3,4-3." C#)#?3," #&" #&/,+*,@" /#)(9" >(,"
$'-2('3'B." '/" *(," +,33)" #&" #&/,+*,@" /#)(" +(4&B,@" /-'$" *(#&" 4&@"
,3'&B4*,@" 5A#*("2-'3'&B,@",K*,&)#'&)7" *'" -'%&@,@"4&@" 3'?%34*,@"
5E#B%-,"!9;L79">(,"$'-2('3'B#+43"+(4&B,)"$#B(*"?,"4))'+#4*,@"A#*("
43*,-4*#'&)" #&" +,33" $'*#3#*." '-" *(," #&/,+*#'&" '/" *(," 3,%6'+.*,)"
*(,$),3C,)"5M,-?'$,3",*"439:"F===N"J-4&&'&",*"439:";<<=79 
>'"+'&/#-$"*(,"#&*,B-#*."'/"*(,",&@'*(,3#%$"#&"*(,"*4#3"4*";I"
(2#:" A," #&O,+*,@" *,*-4$,*(.3-('@4$#&," @,K*-4&" #&*'" *(," +4%@43"
C,#&"'/"*(,"34-C4,9">(#)"/3%'-,)+,&*"@.,"-,$4#&,@"#&)#@,"*(,"C,)),3):"
,C,&" A(,&" E3#F41GEH" /3%'-,)+,&+," A4)" 4?),&*" 5E#B%-," !9PQ79"
R(4@'A)" #&" *,*-4$,*(.3-('@4$#&," @,K*-4&" /3%'-,)+,&+,"
+'--,)2'&@"A#*("?3''@"+,33)"*(4*"-,$4#&"#&)#@,"C,)),3)",C,&"A(,&"
+#-+%34*#'&"A4)")*'22,@"5E#B%-,"!9PQ:"!9PJ79"8'-,'C,-:"*(,"-,)%3*)"
'/" *(,">STU0"4))4."4&@" *(,"4+-#@#&,"'-4&B,")*4#&#&B" -,C,43,@"&'"
VTQ"@4$4B,"&,#*(,-"&,+-')#):"-,)2,+*#C,3.:"#&"*(,",&@'*(,3#43"+,33)"
'/" #&/,+*,@" /#)(" 5E#B%-," !9IQ7:" )%BB,)*#&B" *(4*" *(," +,33)" A,-,"
4224-,&*3."(,43*(."4&@" *(," 3'))"'/" /3%'-,)+,&+," 3#6,3." -,/3,+*,@"4"
*-4&)+-#2*#'&43"-,B%34*#'&"'/"*(,"E3#F4"B,&,"4&@"&'*"+,33"@,4*(9">(#)"
A4)" C,-#/#,@" ?." +'$?#&#&B" E3#F41GEH" /#)(" A#*(" VDL" $#+-')+'2."
5E#B%-," !9IJ79" E%-*(,-:" >STU012')#*#C," +,33)" #&" *(," +4%@43"
(,$4*'2'#,*#+" *#))%," '/" #&/,+*,@" 34-C4," A,-," '?),-C,@:" 4&@" *(,"
3'+43#W4*#'&" '/" *(,)," +,33)" A4)" +'&)#)*,&*" A#*(" *(," 2')#*#'&" '/" 01
234)*#&12')#*#C," (,$4*'2'#,*#+" 2-,+%-)'-" +,33)" #&" +'&*-'3" /#)("
5E#B%-,"!9IL79">(#)"'?),-C4*#'&"A4)"&'*")%-2-#)#&B"4)"?3''@"/3'A"#)"
,)),&*#43" /'-" (,$4*'2'#,*#+" )*,$" +,33" @,C,3'2$,&*" 5X4&B" ,*" 439:"
  158
!"
#$%%&'" ()" *++,-,.)/" 01213*4" 0-5+,10" 6*21" 06.7)" -61" 314*-,.)06,8"
91-711)" 94..+" :,3:54*-,.)" *)+" ;4,%/" *0" ;4,%<+1=,:,1)-">,:1" 1?6,9,-"
,>8*,31+" 61>*-.8.,10,0" @A8B3.8.54.0" 1-" *4'/" #$$$&'" ()+11+/"
8312,.50" 0-5+,10" ,)" >,:1" +10:3,91+" -6*-" 9.-6" >.386*)-0" *)+"
C).:C.5-0" .=" ;4,%" 06.71+" ).3>*4" 210014" +1214.8>1)-/" 7,-6"
,>8*,31+":,3:54*-,.)"*)+"61>.336*D,)D" @A8B3.8.54.0"1-"*4'/"#$$$E"
F6*>" 1-" *4'/" #$$G&'" H6,0" >,D6-" 05DD10-" -6*-" -61" 0,>841"






,>*D10" @>*?,>*4" 83.M1:-,.)0" =3.>" >54-,841" N<0-*:C0&" .=" ,)=1:-1+" O" +8=" HD@;4,%*<P;F&" 4*32*1"
,>>5).0-*,)1+" 7,-6" Q<84*0-,)" *)-,9.+B" *-" #R" 68," @#$?" >*D),=,:*-,.)&" 06.7,)D" -61" 4.00" .=" P;F"
=45.310:1):1" ,)" ,)=1:-1+" =,06'" S'" J.)=.:*4" ,>*D10" @>*?,>*4" 83.M1:-,.)0" =3.>">54-,841" N<0-*:C0&" .="
,)=1:-1+" O" +8=" HD@;4,%*<P;F&" 4*32*1" ,>>5).0-*,)1+" 7,-6" Q<84*0-,)" *)-,9.+B" *-" #R" 68," @#$?"
>*D),=,:*-,.)&".="2100140",)"-61"B.4C"0*:"*)+"-35)C"06.7,)D"-61"4.00".="P;F"=45.310:1):1",)",)=1:-1+"
=,06'"J'"T,D613">*D),=,:*-,.)" ,>*D10"*31"06.7)">.386.4.D,:*4":6*)D10" ,)"Q<84*0-,)<8.0,-,21":1440" ,)"
AIJI<,)=1:-1+"=,06'!




"#$%&'! ()*)! +,-./0'1#%2! #,/'$&#/3! 456)! #$" %&'()*+,&),(*-./" -0(1)(203" *4" 56" .-&" &+70'4&+,"
404(*204./8(.)3*2&+0" &+4)" 4.0" '*93*8" :0&+" )1" ;" 3-1" &+10'403" *+3" ')+4()8" 8*(:*0$" <&,.0("
2*,+&1&'*4&)+" &2*,0=" *(0" =.)>+" &+" 4.0" (&,.4" -*+08=$" ?$" @AB" &2*,0=" =.)>03" 4.0" 3)(=*8" *)(4*"







L89)(0='0+4" &2*,0=" )1" L8&M*NOLP" )1" ;3-1" QRBRN&+10'403" *+3" ')+4()8" 8*(:*0" =.)>&+," 4.0" 8)==" )1"
189)(0='0+'0" &+" 0+3)4.08&*8" '088=" *140(" 55".)9(=" )1" &+10'4&)+$"<&,.0("2*,+&1&'*4&)+" &2*,0=" =.)>03"
4.0" &+4*'4"2)(-.)8),/")1" 4.0"3)(=*8"*)(4*" &+" &+10'403" 8*(:*0"0:0+">.0+"4.0" 189)(0='0+'0">*=" 8)=4"







"#$%&'! ()*)! +,-&'..#/0!1234!5'6.%&'5'07.!/8! 96.:%;6&! '0</7=';#%5>&';67'<! $'0'.)"#$%"&'()*%&"
+%,%" -./'01%2" 3,-(" 013%4/%2" *',5'%" '/" 2033%,%1/" /0(%&" )-&/6013%4/0-17" 8'4$" &'()*%" 9/%4$104'*"
/,0)*04'/%&:" +'&" 1-,('*0;%2" /-" /$%" <=>" ?%1%7" #-" '5-02" 2033%,%14%&" 2@%" /-" /$%" *',5'*" 2%5%*-)(%1/"
&/'?%A"/$%"&'()*%&"+%,%"&/'12',20;%2"+0/$",%&)%4/"/-"'1"@1013%4/%2"4-1/,-*"-3"/$%"&'(%"'?%7"#$,%%"




#-" 2%/%,(01%" /$%" (%4$'10&(" @12%,*C01?" !"#$%" (HIJ"
/,'1&4,0)/0-1"'12"/-"'&&-40'/%"0/"+0/$"/$%"*-&&"-3".*--2"3*-+"01"/$%"
*',5'%A"+%")%,3-,(%2"'"/0(%"4-@,&%"2@,01?">KLK"013%4/0-17"M'&%2"
-1" /$%" &0?1&" -3" /$%0," (-,)$'1/&" '12" -1" /$%0," 0()*04'/0-1" 01" /$%"
('01/%1'14%" -3" 5%&&%*" 01/%?,0/CA" +%" '*&-" &%*%4/%2" /$%" 56%/&"
%,C/$,-.*'&/-&0&" 50,@&" 8N!" -14-?%1%" $-(-*-?" <'" 9&'($%:" '12" /$%"
5'&4@*'," %12-/$%*0'*" 4'2$%,01" 9)&*+%,:" ?%1%&" 3-," OPLH" '1'*C&0&"
9Q0?@,%"!7G:7"Q*0<'"'12"8/&<'"',%".-/$"/,'1&4,0)/0-1"3'4/-,&"015-*5%2"
01" /$%" ,%?@*'/0-1" -3" $%('/-)-0%&0&" '12" 5'&4@*-?%1%&0&" 9>@('1'&"
'12" R01A" NEE!:7" J" &/'/0&/04'**C" &0?10304'1/" 2%4,%'&%" 01" /$%" *%5%*" -3"
!"#$%" ?%1%" /,'1&4,0)/&" +'&" -.&%,5%2" 3,-(" <N" $)07" >0(0*'," ,%&@*/&"
+%,%" -.&%,5%2" 3-," &'($%A" '&" /$%" /0(%" 4-@,&%" ),-30*%" 3-," /$0&"
/,'1&4,0)/0-1" 3'4/-," +'&" 02%1/04'*" /-" /$'/" 3-," !"#$%7" #$%"
01/%,0120502@'*"5',0'/0-1&" 01")&*+%,A"'"S%C",%?@*'/-,"-3"%12-/$%*0'*"




',%'" -," *',5'%7" I-/'.*CA" /$%" 2-+1,%?@*'/0-1" -3" )&*+%," '/" V" $)0"
&@??%&/&" '1" 014,%'&%" 01" /$%" )%,(%'.0*0/C" -3" /$%" %12-/$%*0@(" '/"
  161 
!"
#$%#" &'()*#&+'" ,+&'#-" .'#)/)0#&'1234" !"#$%" 5+6'/)172%#&+'" *2)%/23"
+**7//)5" 8)(+/)" #$)" +'0)#" +(" $)9+//$%1)0" %'5" #$)" 2+00" +("




;+" (7/#$)/" 0#753" #$)"9)*$%'&090" &'<+2<)5" &'" #$)" 5)()'0)"
%1%&'0#" =>?>4" 6)" %'%23@)5" #$)" )A,/)00&+'" +(" 0+9)" &9,+/#%'#"
1)')0" %00+*&%#)5" 6&#$" <&/%2" 5)#)*#&+'-" B%##)/'" /)*+1'&#&+'"
/)*),#+/04" 07*$" %0" ;+22C2&D)" /)*),#+/0" E;FG0H" %'5" G.ICJC2&D)"
/)*),#+/0" EGFG0H4" %/)" 9)98/%')C8+7'5" %'5" *3#+0+2&*" 0)'0+/04"
/)0,)*#&<)23" EK%6%&" %'5" LD&/%4" MNN!H-" O)" +80)/<)5" %" 0&1'&(&*%'#"
5+6'/)172%#&+'"+("&"'(4"&"'))4"&"'*%"%'5"+,%-"%#"P"$,&"EQ&17/)"!-!LH-"






9)*$%'&090" #$/+71$" 0)<)/%2" *+'0)/<)5" 0&1'%2&'1" ,%#$6%30" ET/+@"
%'5"U+'%*D4"MNJPH-";$)"%*#&<%#&+'"+("&'#)/()/+'C/)172%#+/3"(%*#+/0"
&'57*)0"#$)",/+57*#&+'"+("0)<)/%2"%'#&<&/%2"/)0,+'0)C/)2%#)5"1)')0-"
O)" +80)/<)5" #$%#" =>?>" )2&*&#)5" %" /)0,+'0)" &'" %22" #$)" %'%23@)5"
1)')0" EQ&17/)" !-!TH-" #!12$" %'5" #!12)" 0$+6)5" 5&(()/)'#" /)0,+'0)"
,/+(&2)0-"#!12$"/)9%&')5"5+6'/)172%#)5"8)#6))'"P"%'5"V"$,&4"#$)"
#&9)"&'"6$&*$"#!12)"6%0"/)172%#)5-"#!12$"6%0"7,/)172%#)5"(/+9"JM"
$,&4" 0&9&2%/" #+"+3" E%"%'5"8",%/%2+17)0H4"6$&*$" &'*/)%0)5" (/+9"JM"
$+7/0" %'5" /)%*$)5" %" 9%A&979" %#" MS" $+7/0-" '%''450" 0$+6)5" %"







!"#$%&' ()() *"%+,' -&.&/."01' +1-' +1."2"%+,' %&34013&' 5&+3$%&' 02&%' ."5&)' <)" =>3%&11524" ?@AB"
C&$1D%&C&4(1"28"EFB1"$4:"BFB1"$11295$(&:"05(6"G5%$'":&(&9(524)"H)"=>3%&11524"?@AB"C&$1D%&C&4(1"
28"$4(5G5%$'"%&13241&;%&'$(&:"7&4&1)"I$C3'&1"0&%&"2J($54&:"8%2C"548&9(&:"'$%G$&"$(":588&%&4("(5C&1"
321(;548&9(524)" =$96" 1$C3'&" K(&96459$'" (%53'59$(&1/" 0$1" 42%C$'5L&:" (2" (6&" -MI" 7&4&)" E2" $G25:"
:588&%&49&1":D&"(2"(6&"'$%G$'":&G&'23C&4("1($7&*"(6&"1$C3'&1"0&%&"1($4:$%:5L&:"05(6"%&13&9("(2"$4"
D4548&9(&:"924(%2'"28"(6&"1$C&"$7&)"E6%&&"J52'2759$'"%&3'59$(&1"0&%&"D1&:"(2"9$'9D'$(&"(6&"C&$41"N"
1($4:$%:" &%%2%" 28" C&$4)" I5745859$4(" :588&%&49&1" 0&%&" :513'$O&:" $1" PPP" K,),,,-Q3Q,),,-/*" PP"
K,),,-Q3Q,),-/"2%"P"K,),-Q3Q,),R/)"
  163 
!"
 









#$" %&'&()*+&",-&'-&(" &+%$'-&.*/." 0&..1",&(&" '-&" 2(*)/(3"
'/(4&'1"$5"6787"*+"'-*1"!"#$!$%")$%&."$5"*+5&0'*$+",&"2&(5$()&%"/+"
*))9+$-*1'$0-&)*1'(3"91*+4"/+"/+'*:$%3"/4/*+1'"6787";<*49(&"!=>?="
@1*+4" <.*A/BC<D" *+5&0'&%" ./(E/&F" 6787",/1" 0.&/(.3" E*1*:.&" *+" /(&/1"
19(($9+%*+4" E&11&.1" ;<*49(&" !=>G?=" #-&" HI" (&0$+1'(90'*$+" /+%"
E$.9)&" 0.*22*+4" $5" '-&" <.*A/" 0-/++&." 1-$,&%" '-/'" '-&" 6787"
2$1*'*E&"0&..1",&(&"+$'"&+%$'-&.*/." 0&..1" ;<*49(&"!=>JF"!=>8F"!=>I?="
K&" $:1&(E&%" 0($11*+4" /+%" 0*(09./'*+4" 6787B2$1*'*E&" 0&..1F"
1944&1'*+4" '-/'" '-&1&" 0&..1" )*4-'" :&" .&9L$03'&1" *+'&(/0'*+4" ,*'-"
'-&"&+%$'-&.*9)="
M9(" -32$'-&1*1" ,/1" 0$+5*()&%" :3" 2&(5$()*+4" NB2./1'*+"
./:&..*+4" ;<*49(&" !=O?=" NB2./1'*+" 2$1*'*E&" 0&..1" ,&(&" $:1&(E&%"
19(($9+%*+4"E&11&.1"/+%")/+3"$5"'-&1&"0&..1"0$B.$0/.*P&%",*'-"6787="
G4/*+F" '-&" HI" (&0$+1'(90'*$+" $5" '-&" 0$+5$0/." *)/4&1" 0$+5&((&%"
*+5$()/'*$+" /:$9'" '-&" 0&..1" /+%" '-&*(" 2$1*'*$+" (&./'*E&" '$" '-&"
E&11&.1";<*49(&"!=OG?="Q+"/%%*'*$+F",&"$:1&(E&%"'-/'"6787B*+5&0'&%"
0&..1" 1-$,&%" E*(/." /+'*4&+" 2$1*'*E&" 1*4+/." *+1*%&" /+%" $+" '-&*("
19(5/0&";<*49(&"!=OG?="#-&"1*4+/."%&'&0'&%"$+"'-&"0&.."19(5/0&")*4-'"
:&" /11$0*/'&%" ,*'-" E*(/." /11&):.3F" /+'*4&+" 2(&1&+'/'*$+" :3"
*+5&0'&%" 0&..1" $(" :$'-" ;R/.1'&/%" &'" /.=F" AS>>?="K&" $:1&(E&%" 0&..1"
./:&.&%" ,*'-" $+.3" NB2./1'*+" ;*+'&(/0'*+4" $(" +$'" ,*'-" '-&"
&+%$'-&.*9)?F" %$9:.&B2$1*'*E&" 0&..1" ;*+'&(/0'*+4" $(" +$'" ,*'-" '-&"
&+%$'-&.*9)?"/+%"0&..9./("%&:(*1"2$1*'*E&"5$("$+&"$(":$'-")/(L&(1="
N/(4&" /)$9+'1" $5" 0&..9./(" %&:(*1" ,&(&" $:1&(E&%F" /.,/31" ,*'-" NB
2./1'*+B2$1*'*E&" 0&..1" 2-/4$03'*1*+4" 6787B2$1*'*E&" 2/('*0.&1" *+" '-&"
1/)&" /(&/" ;<*49(&" !=OJ?=" #-*1" 0&..9./(" %&:(*1")*4-'" 2./3" /" ($.&" *+"
'-&" 5*(1'" .*+&" $5" %&5&+1&" /4/*+1'" 6787F" /1" $:1&(E&%" ,*'-" $'-&("




  165 
!"
"
!"#$%&' ()*)" +,-,' ./0"1"2&' 3&440' 5%&' 67.4501"8' ./0"1"2&' 589' !4":5' 8&#51"2&)" #$" %&'(&)*+" ,-*./0" 12"
3/)&'0435)4,&'" &(" 6,((/3/'4" 0)/'/0" &70/38/6" 653,'." 49/" ,'(/)4,&'" &(" 1" 6:(" +*38*/$" 2&57+/" :&0,4,8/"
)/++0" *3/" &70/38/6" *3&5'6" 8/00/+0;" ,'4/3*)4,'." &3" '&4" <,49" 49/" /'6&49/+,5-$" =$" %&'(&)*+" ,-*./0"
>-*?,-*+":3&@/)4,&'0"(3&-"-5+4,:+/"AB04*)C0D"&(",'(/)4/6"E.>F+,G*BHFID"+*38*/"6&57+/B,--5'&04*,'/6"









#$%&''()*+," -+')." /+0$)0$0" )'$" *.&1)..2" &10$'-$/" 3+4("
+%5&'4)64" 5)4(&*$607" 08,(" )0" 9$6*8$" :+'80" &'" #)64)-+'80$0"
;<)5)4)"$4").=7">?@AB="C.4(&8*("($%&''()*$0"()-$"1$$6")00&,+)4$/"
3+4("4($"+6D$,4+&6"&D"$6/&4($.+).",$..0";:).18$6)")6/"E).F$'7">??!B7"
&4($'" ,$..8.)'" 425$0" ,&8./" 1$" 4($"%)+6" 4)'*$40" D&'" -+')." +6D$,4+&6"
;G)$00.$'")6/"E).F$'7">?@HB="I($".),F"&D")/$J8)4$"!"#$!$%"+6D$,4+&6"
%&/$.0" ()0" .+%+4$/" 4($" '$0$)',(" &6" -+')." 5)4(&*$6$0+0=" K6" L:M:N
+6D$,4$/" O$1')D+0(" .)'-)$7" 3$" &10$'-$/" )" .&00" &D" D.8&'$0,$6,$" &D"
4($" $6/&4($.+)." %)'F$'" P.+@)=" #&3$-$'7" 4(+0" 3)0" 6&4" /8$" 4&"
+6D$,4+&6" &D" $6/&4($.+)." ,$..0" &'" ,24&5)4(+," $DD$,407" )6/" -)0,8.)'"
+64$*'+42" '$%)+6$/" +64),47" )4" .$)04" +6" 4($" 4)+.=" I($" D),4" 4()4"
()$%&''()*$0").3)20"&,,8'" +6"4($"($)/"&D"4($" .)'-)"08**$040"4($"
5&00+1+.+42"4()4"4($0$"&,,8'")0")"'$08.4"&D"/)%)*$"&'"5$'%$)1+.+42"
'$*8.)4+&6" +6" )" 5)'4+,8.)'" F+6/" &D" -$00$.7" )0" +4" +0" F6&36" 4()4" 4($"
,&64'&." &D" 4($" 5$'%$)1+.+42" %)2" 1$" /+DD$'$64" +6" /+DD$'$64" -$00$."
425$0" ;9$Q)6)" )6/" R'0$6+*&7" >?@HB=" I($" /20'$*8.)4+&6" &D" 4($"
-)0,8.)'" $6/&4($.+8%7" &10$'-$/" )0" )" .&00" &D" P.+@)" D.8&'$0,$6,$7"
,&8./" '$D.$,4" 04'&6*" +%%86$" ),4+-)4+&6" /8'+6*" +6D$,4+&6=" K6"
)//+4+&67"4($"'$05&60$"+6/8,$/"+6"4($"'$04"&D"4($"&'*)6+0%"0(&8./"
).0&"1$",&60+/$'$/="I($"/&36'$*8.)4+&6"&D"+%5&'4)64"4')60,'+54+&6"
D),4&'07" 08,(" )0" P.+@)" )6/" S40@)7" +6" $6/&4($.+)." ,$..0" 0(&30" 4($"
+%5&'4)6,$"&D")"'$05&60$"&D"4($"&'*)6+0%")0")"3(&.$="K4"()0"1$$6"
0(&36" 4()4" 4($" /&36'$*8.)4+&6" &D" P.+@" +6" '$05&60$" 4&" TGL" +0"
%$/+)4$/" 4('&8*("ITU0" ;#&")6/" K-)0(F+-7" >?@?B=" S6/&4($.+)." ,$..0"
$V5'$00"/+DD$'$64"'$,$54&'07"08,(")0"I.'H7"U+*N@")6/"W/)X7")%&6*"
&4($'0=" Y)0$/" &6" 4(+0" D),4" )6/" 4($" JGMU" '$08.40" &14)+6$/" +6" 4($"
5'$0$64"048/27"4($"),4+-)4+&6"&D"$6/&4($.+).",$..0"4('&8*("4($"I.'H"
%+*(4" 4($" ,)80$"&D" 4($" .&00"&D" P.+@)"$V5'$00+&67" 4($'$12" +6/8,+6*"
.&00"&D",+',8.)4+&67"($%&''()*$0")6/"+6(+1+4+&6"+6"4($"/$-$.&5%$64"
&D"($%)4&5&+$4+,"5'$,8'0&'0="
  167 
!"
#$%$&'"(')*+$(",-.$"(,/0&"-"1$2-'+/&(,+3"4$'0$$&"52+6"-&*"
728%/(3,+&7/2+3+*(" 9$'-4/2+(9" :#+%,-1*" $'" -2;<" =>6?@;" A,)(<" 0$"
%/)2*" %/&(+*$1" 52+6-" */0&1$7)2-'+/&" -(" -" 9$%,-&+(9" B/1"
31/'$%'+/&" -7-+&('" .+1-2" +&B$%'+/&" +&" $&*/',$2+-2" %$22(;" C2',/)7,<"
(+9+2-1" '/" /',$1" ,$9/11,-7+%" .+1-2" +&B$%'+/&(<"0$" %-&&/'" 1)2$" /)'"
',$"3/((+4+2+'8" ',-'" $&*/',$2+-2" %$22(" %/)2*"4$" +&B$%'$*"*)1+&7" ',$"
B+&-2"('-7$("/B"+&B$%'+/&":D-$((2$1"-&*"E-2F$1<"=>6?@;"G/0$.$1<"',+("
(+')-'+/&"0/)2*"&/'"4$"*$%+(+.$"B/1"',$"3-',/7$&$(+("/B"',$"*+($-($;"
C2'/7$',$1<" ',$" HDI#" 1$()2'(" 31/.+*$" +&'$1$('+&7" *-'-"
1$7-1*+&7" ',$" *8&-9+%(" /B" ',$" 1$(3/&($;" A,$" .+1-2" '1-&(%1+3'+/&"
4$7-&" '/" $9$17$" B1/9" J" ,3+<" '+9$" B1/9"0,+%,"0$" /4($1.$*" ',$"
1$7)2-'+/&"/B"-&'+.+1-2"7$&$("-(" !"#$%<"&'()<" !"!*%+("-&*" !"!*%,(;" K'"
,-("4$$&"1$%$&'28"3)42+(,$*"',-'"!"!*%,("%/&B$1("31/'$%'+/&"-7-+&('"
LMIM"+&"N$41-B+(,"2-1.-$":M-1$2-"$'"-2;<"=>6O@;"G$1$<"$.$&"4$+&7"',$"
-&'+.+1-2" 7$&$" 0+'," ',$" ,+7,$('" $P31$((+/&" +&%1$9$&'<" ()%,"
,$+7,'$&+&7"0-("&/'"$&/)7,"'/"-./+*"',$"2-1.-$"*$-',;"
A,$" 1/2$" /B" 2$)F/%8'$(" *)1+&7" ',$" +&B$%'+/&" 0-(" -2(/"
$P32/1$*;" E$" *$'$19+&$*" ',-'" $&*/',$2+-2" %$22(" 0$1$" &/'" ',$"
31+9-18" '-17$'" /B" LMIM" +&" ',+(" !#- .!./" 9/*$2<" 4)'" 3/(+'+.$" LMIM"
%$22("0$1$"-2(/"3/(+'+.$"B/1"2$)F/%8'$Q32-('+&;"A,$"'1-&($&*/',$2+-2"
9+71-'+/&" /B" 2$)F/%8'$(" *)1+&7" +&B2-99-'+/&" ,-(" 4$$&" 0$22"
%,-1-%'$1+N$*":R)22$1"$'"-2;<"=>>J@<"4)'" B)')1$"(')*+$("-1$"&$$*$*"
'/"-(($(("()%,"31/%$(("*)1+&7"LMIM"+&B$%'+/&"+&"N$41-B+(,"2-1.-$;"
S)1" 1$()2'(" 1$F+&*2$" ',$" %/&'1/.$1(8" %/&%$1&+&7"
,$9/11,-7+%" .+1)($(" -&*" ',$" +93/1'-&%$"/B" )(+&7" -&" -331/31+-'$"
9/*$2" /B" +&B$%'+/&;" 5)1',$19/1$<" ',$" -332+%-'+/&" /B" ',$($"










#T&" ;7(" J$6,%E-6&U" ;(" '9%" :(" '69" ;V(" W+&" ;(" X/%T60&&" :(" Y$9&GG&I6" 7("
7/<<9<$&D</G,+%E"#(" 7/-D6%9I$%6%<" 7(" X,906"W("16.4<&60" 7)" @ABQZC" X6<$+.+E9I"
$9E$.9E$<4" +H" 0&%E/&" $&G+,,$6E9I" H&F&," 9%" Q[" 6/<+D4T" I64&4" H,+G" WT6%G6,K"
1/G"X6<$+."ZOPQAAQ\[[K"
"




),6%%+%" W;(" L6F94" >W(" W6<$964" >?(" 16.." J>(" 3G&,4+%" >J(" J,+49&," X7("
1/<<&%.+I$&," #(" ?6G6-,94$%6%" ](" 6%0" W+4-+U9<_" 7W" @ABBbC" !"#$%&'&()"*
)#+$,-(&")" YTD&" ^^^" 4&I,&<9+%" 4T4<&G" 9%<&,6I<4" U9<$" D$6E+IT<&4" <+" G+0/.6<&"
4T4<&G9I"9%H&I<9+%"+H"_&5,6H94$"&G5,T+4K"J&.."W9I,+59+."QQPSOO\S!aK"
"
),6T" W" 6%0" =&945&,<" Y'" @ABBOC" 35+.6" F9,/4P" <$&" ,+.&" +H" G6I,+D$6E&4" 6%0"










L&%E/&" 29,/4" 7&,+<TD&" A" ).+I-4" 3`<,6I&../.6," 79E%6.\?&E/.6<&0" ;9%64&" 6%0"
:/I.&6," 86I<+,\d)" #I<9F6<9+%" <+" L+U%,&E/.6<&" JT<+-9%&" X,+0/I<9+%K" X]+7" N%&"
SP&ZQ![OK"
"
J,9G" W>" 6%0" ?9.&T" ];" @ABQAC" 29,6." 094&64&4" 9%" _&5,6H94$P" U$6<" 94" -%+U%" 6%0"
/%-%+U%K"^]#?">"O[PQ[O\QZ[K"
"
  169 
!"
#$%"#&"'()*+,"-.&"/*)0*1"2&"345678*99(+":;&"<*)",(+"=**+4">&"2*7+?(0@7*"A&"






-)6%)*@" D&" \5,+%M$(?U>%11*" >A&" ]5<5*" '&" -@4(B*" A&" X%M$(+*@" A&" #511&" Y" FGHIHJ"
2(N+*L%@8" L%)" %99$)(" +(@B5)@(@" ,$+%)M" 8%M8" 95+4*1%4O" %)L(64%5)@" 0%48" <%+*1"
8*(95++8*M%6" @(B4%6(9%*" +8*N,5<%+$@P" A" B+54(59%6" *)," 4+*)@6+%B459%6"
*BB+5*68P"'>#"^()59%6@"IIRQIVP"
"
-@B_)" \&" \56*" XY&" #*),(1" 3&" 3(B$16+(&" >D&" ^5)?`1(?U\5@*&" Y>" FGHITJ" a]X"




C*1@4(*," 3'&":b\5$+7(" -Y&" A11%@5)"A#" FI[SSJ"W()M$(" <%+$@(@" *),"95)5)$61(*+"
B8*M56O4(@P" KKP" K,()4%4O" 5L" N155," *)," 4%@@$(" 1($756O4(@" @$BB5+4%)M" %)" <%4+5"
%)L(64%5)P"Y"-cB">(,"IZ!R"GIVUGGVP"
"
C(+N59(1" D&" a8%@@(" '&" a8%@@(" #" FI[[[J" :)45M()O" *)," N(8*<%5$+" 5L" (*+1O"
9*6+5B8*M(@"%)"48("?(N+*L%@8"(9N+O5!"W(<(15B9()4"IG!RTSTQUTSZQP"
"
C5" CC" *)," K<*@87%<" .'" FGHIHJ" W50)+(M$1*4%5)" 5L" L+%()," 1($7(9%*" <%+$@"









3(8+*"C&"A19(%,*U/%)M" Y&" .5<(1*)," Y&" a+(<*)%5)" 3&" Y5)(@">&"d$*%1">&";%11(O"W&"
C$)4"A&"'$+45)" Y&" 3%9@"3&">6.*O"/&"D1$9N"'&"W*<%@" Y&" #1(("#&":1%<(+"/&"#1*+7"\&"





#$%&%'(" )*" +,-.%/" 0*" +1.$" 2*" 3,',451$565(" 7*" 81&%.." 0*" 9%,(.%/" +*" +%'6%-(1'" )*"
71-61'":*";<4%-"2*"=-54>$":*")1..5'("0*"?,5(%'")*":/%-"8*"8%<'4"2*"?1@%-$(1'"8*"




B,$$>%H(" F*" I..H116" B*" =116A,'(%/" ?*" ).,-G" 7*" )11D%-" 0*" K-1A,'(" ;*"
7-,E>,A":*"#G<C%")*"3,'65,'"?*";'6-%H("?*"+,--5(1'"I*"25A@%-.%/";*"7,-'%$$"0*"
L1(G%-"F*"+,.."?*"7,-'%-"3*"2%../":*"95-6")*"3,.A%-"#*"7%>-5'4"M*"9%-4%-";*":11.%/"
)B*" I-(,'JN-O'" P*" I(%-" )*" 7%54%-" +*" 7%5(.%-" B*" 2,-1$G5" 8*" 25-'" ;*" 21','$Q" 0*"









K5H,-5" U" VWXYX[" P%@-,E5(>J%'C16%6" ZJRJ(<.E1$-,'(E%-,(%JZ" 5(1E1-A" A%65,$%("
>%-D%("(5AD.%c"&5-<("$/D%"Y"%'$-/",'6"(D-%,6]"P%@-,E5(>"d`YaYJYad]"
"
2,H,5" K" ,'6" ;G5-," #" VWXX![" M'',$%" 5AA<'%" -%C14'5$51'" 1E" &5-,." 5'E%C$51']" F,$"
5AA<'1."d`YZYJYZd]"
"
2%/','" T*" L1HG%" 2?*" 9,.." K9*" B%/%-(*" ;L;" VWXYY[" K1..J85G%" ?%C%D$1-("
:/(-%4<.,$51'" ,E$%-" M'E.<%'Q," U5-<(" M'E%C$51'`" M'(54>$(" 5'$1" 3,$>14%'%(5(" 1E"
#<@(%\<%'$"9,C$%-5,."3'%<A1'5,]"M#?F"3<.A1'1.14/"WXYY`Y^WbYa]"
"







85<" T*" P>,'4" T9*" 85<" K2*" 7<5" 0L" VWXYZ[" 85'%,4%J#D%C5E5C" IcD,'(51'" 1E" MLMK"7%'%"
L,A5./`";'"M'(54>$"5'$1")1%&1.<$51'"H5$>"MLF"7%'%"L,A5./]"381#"R'%"a`%!!ab_]"
"








&FT,GD&5C*H" C8" 1" %6CH16J" G169&G" ,B" CFB&0GC,*8" D&H1G,%,C&GC0" F&06,8C8" EC6*8" CF"
'&A61BC8DK"7#,4"71GD,9"]Q&>==><!^K"
"




MD1610G&6C'1GC,F" ,B" '&A61BC8D" 516E15" CFB51HH1G,6J" H106,%D19&8K" L&E" M,H%"
NHH*F,5"OOQ><><(><>]K"
"
)&60&6" 3" 1FT"X6&A&6"a2" ;<=>O?" :C6*8" CFG&610GC,F8"ICGD" &FT,0JGC0" %1GDI1J8" CF"
H106,%D19&8"1FT"T&FT6CGC0"0&558K"V6&FT8")C06,AC,5"<>QOb=(ObbK"
"
)*55&6" \-" ;<==O?" #&*c,0JG&(&FT,GD&5C15" 0&55" CFG&610GC,F8" CF" 5&*c,0JG&"
G61F8HC961GC,F"1FT"GD&"CFB51HH1G,6J"6&8%,F8&K"V6&FT8"NHH*F,5"<PQO<](OOPK"
"





U,65CF9" #:" 1FT" 7&66&GGC" )" ;<=>O?" M,FG6,5" ,B" )J&5,CT" M&55" V61BBC0cCF9" CF"
/&8,5*GC,FK"3"NFF1G&"NHH*F"RQO!](O]!K"
"














































57).F7#76" G" LMAASO" 5P`8+%276(/?" .27" C+U$6" 7/%$.27,(+," +%27)($/" C$,78*,7"
8$/.6$,,(/4" 87,,*,+6" U*/8.($/)" +/%" #,$$%" '7))7," 0$6C+.($/:" V6.76($)8,76" Q26$C#"
5+)8"K($,"MS?MMB`MBM:"




B<>6$CDE" F1&%$<1%&" G$FG$=," 1F" H,I31H,=" >/H" F0$;1<1J$01/%" />" *,K$0/A/1,01G" F0,K"
G,<<"AH/&H$KK1%&"1%"J,;H$>1F*",K;HL/FM"N<//="88OPQ876CQ887M"
"
#,F0,H>1,<=" R" 567779" S*," J,;H$>1F*" ;//BM" !" #$%&'" ()*" +,'" -./)*.+)*0" $1'" )("
2'/*.(%1,"34.5%)"*'*%)6M"T3&,%,P"U%1V,HF10L"/>"EH,&/%"+H,FFM"
"

































































































































  177 
!"
!"#"$%&'()*+,'-)&$
#$%&'()*+,*" -)**." ,$%" *)/0&-1')." ,2)" ,'" '()" 32&$'" *+$)" &3"
%)3)$.)" ,4,+$.'" 5,'(&4)$.6" 7/'" *+''*)" +." 0$&8$" ,7&/'" (&8"
*)/0&-1')." 5,2'+-+5,')" +$" '()" +$$,')" +99/$)" 2).5&$.):"
;,-2&5(,4)." ,$%" $)/'2&5(+*." ,2)" +$%+.5)$.,7*)" '&" +$$,')"
+99/$+'1"+$"(+4()2"<)2')72,').",$%"52)./9,7*1"5*,1",".+9+*,2"2&*)"
+$" =)72,3+.(" >?/**+<,$" ,$%" @+96" ABBCD:" E()" +%)$'+3+-,'+&$" &3" '()"
-)**/*,2" 52&%/-)2." ,$%" '()" ',24)'." &3" '()"9&*)-/*)." '(,'" -&$'2&*"
(&.'" 2).5&$.)." '&" +$3)-'+&$6" ,$%" '()" )*/-+%,'+&$" &3" '()"
9)-(,$+.9." '(,'" 5,'(&4)$." -,$" /.)" '&" 9,$+5/*,')" '().)" ,$%"
&'()2" .+4$,**+$4" 5,'(8,1." &3" '()" +$$,')" +99/$)" .1.')9" ,2)"
+95&2',$'" -(,**)$4)." 8()2)" '()" =)72,3+.(" 9&%)*" -,$" -&$'2+7/')"
>;)+F)2")'",*:6"ABGHD:"
I<)2" '()" 2)-)$'" 1),2." '()" $/97)2" &3" =)72,3+.(" +$3)-'+&$"
9&%)*."3&2"7,-')2+,*",$%"<+2,*"5,'(&4)$."(,."2,5+%*1"+$-2),.)%"><,$"
%)2" ?,2" )'" ,*:6" ABBJK" L2,F.$,2" )'" ,*:6" ABBCK" L,*(," )'" ,*:6" ABGJK"
M,9,02+.($,96"ABGJK"N4/1)$OP(+")'",*:6"ABGHK"Q,2)*,")'",*:6"ABGHD:"
E()"-&$')R'"&3"'()"=)72,3+.(")9721&S."%)<)*&5+$4"+99/$)".1.')9"
9,0)." +'" 5&..+7*)" '&" .'/%1" '()" -&$'2+7/'+&$" &3" %+33)2)$'" +99/$)"
-)**"'15)."'&"(&.'O5,'(&4)$"+$')2,-'+&$">;)+F)2",$%"?5,+$06"ABGGD:"
;&2)&<)26" '()" '2,$.5,2)$-1" &3" ),2*1" *+3)" .',4)." +." ,$&'()2"
,%<,$',4)" '(,'" ,**&8." /.)3/*" 2),*O'+9)" <+./,*+=,'+&$" >N&<&," ,$%"
T+4/)2,.6" ABGAD:E&" 3,-+*+',')" !"# $!$%" +9,4+$46" 3*/&2).-)$'" 2)5&2')2"
*+$)."'(,'"9,20"%+33)2)$'"+99/$)"-)**"'15)."(,<)"7))$"%)<)*&5)%"
>M)$.(,8")'",*:6"ABBU6"#**)'")'",*6"ABGG6"V2,1")'",*:6"ABGGD:"
" ;&.'" &3" '()" .'/%+)." ,7&/'" (&.'O5,'(&4)$" +$')2,-'+&$." +$"




=)72,3+.(" +$" (&.'O5,'(&4)$" +$')2,-'+&$" .'/%+).:" X3')2" '()"
<+./,*+=,'+&$" &3" '()" <+2/." +$" *)/0&-1')." *&-,')%" .&22&/$%+$4" '()"
  178
!"
#$%&'(#)*+," *$" -#./01*2(" )0/30#4"5#"50$'#%" '&" %##6#$*$7" *$" '(#"
/&)#" &1" )#+8&9:'#2" %+/*$7" '(#" *$1#9'*&$;" <)2&" 5#" 1&9+2#%" &$" '(#"
6&2*.)#"#11#9'2"'(0'"'(#"3*/+2",*7('"(03#"&$"'(#"/#7+)0'*&$"&1"'(#"
(&2'"*$1)0,,0'&/:"/#26&$2#;"
=(+24" '(#" ,0*$" &.>#9'*3#" &1" '(#" 6/#2#$'" 2'+%:" 502" '&"
*,6/&3#"'(#"8$&5)#%7#"&1"'(#"60'(&)&7:"7#$#/0'#%".:"?@A@4"02"0$"
#B0,6)#" &1" (#,&//(07*9" 3*/+24" 1&9+2*$7" &$" *$'#/09'*&$2" .#'5##$"
'(#" 3*/+2" 0$%" )#+8&9:'#2" 0'" #0/):" 2'07#2" &1" '(#" *$1#9'*&$" *$"
-#./01*2(" )0/30#;" =08*$7" 0%30$'07#" &1" -#./01*2(" '/0$27#$*9" )*$#24"
*,07*$7"'#9($*C+#2"0$%4"+2*$7",&/6(&)*$&D*$%+9#%"9#))"%#6)#'*&$4"






=(#"6/&'&9&)2" 1&/" 1*2("90/#"0$%" '(#"9(0))#$7#"#B6#/*,#$'2"
5#/#"/#3*#5#%"0$%"066/&3#%".:"'(#"A?EA"I0'*&$0)"A&,,*''##"&$"
J*&#'(*92" +$%#/" 066/&30)" $+,.#/" K!LKMKNOKGO;" PB6#/*,#$'2"
5#/#" 9&$%+9'#%" *$" 1*2(" )0/30#" .#1&/#" *$%#6#$%#$'):" 1##%*$7" 0$%"





'/0$27#$*9" )*$#" =7QV6BWXYZT*GG[" '(0'" )0.#)2" $#+'/&6(*)24"
'/0$27#$*9" )*$#"=7QV6#7GW#XYZT7)OO"'(0'" )0.#)2",09/&6(07#2"0$%"
'/0$27#$*9" )*$#" =7QA%[GWXYZT)0O" '(0'" )0.#)2" '(/&,.&9:'#2" 5#/#"
&.'0*$#%"1/&,"&+/"#B6#/*,#$'0)"109*)*':4"5(#/#"'(#"-#./01*2("5#/#"
9+)'+/#%"+2*$7"#2'0.)*2(#%"6/&'&9&)2"Q\#2'#/1*#)%4"OKKK]"I^22)#*$D
  179 
!"












$=" 8&3" :3%%5" P*)3(" 8&3" ,9:($5:$;3-" 8&3" U9(P5" )9%P89$*" :'P59*4"
9*=3:89$*" $=" C/N" $=" 8&3" 9*$:P%'83)" :3%%" %9*3" @2E`+C/0" 6'5"
)383(,9*3)"P59*4" 8&3"[33)QFa3*:&",38&$)" @[33)" '*)"FP3*:&-"
H]JB01"
2&3" =95&" %'(U'3"63(3" 9*=3:83)" 8&($P4&",9:($9*b3:89$*" 9*8$"
8&3")P:8"$="EPU93("'5")35:(973)"9*">3*'()"38"'%1"@./H.0"'8"."$("J");=1"
K#E#" 6'5" )9%P83)" 8$" 8&3" ';;($;(9'83" :$*:3*8('89$*" 9*" R>K" 698&"


















E0(2&A3(,)+" -33,)(0-*+('0&3-*+%D" 6.*" 4&%7(%3&/" .*"
4%&1-(,*2D" /&*'%-F&/" :G,-" &+" .2=C" HIJJ>=" K0&" 7(22(6-)5" 4%-3.%D"
.)+-F(/-&*".)/"/-2,+-()*"6&%&",*&/;"?A42.*+-)":%.FF-+".)+-AL&F%.7-*0C"
J;MIIC"N-)/2D"4%(1-/&/"FD"$%="O.,2"P.%+-)>Q"G.*4.*&".":%.FF-+".)+-A
L&F%.7-*0C" J;MIIQ" @).*4&'>Q" 9RGR" :3(,*&" .)+-A9RGRC" J;MIIQ" S-(T"
$-.5)(*+-'*>".)/"82JU":%.FF-+".)+-AL&F%.7-*0C"J;MIIC"N-)/2D"4%(1-/&/"





K(+.2" \]@"6.*" -*(2.+&/" 7%(3" *).4A7%(L&)" 2.%1.&",*-)5" +0&"
P.X6&22^" J[" ?_R" *-342D" \]@" K-**,&" N-+" :O%(3&5.>" 6-+0" +0&"
.,+(3.+&/" P.X6&22^" J[" 8)*+%,3&)+" .''(%/-)5" +(" +0&"
3.),7.'+,%&%`*"-)*+%,'+-()*="'$]@"*D)+0&*-*",*-)5"%.)/(3"4%-3&%*"
.)/"aOG\"6&%&"4&%7(%3&/".*"4%&1-(,*2D"/&*'%-F&/" :R.%&2." &+" .2=C"
HIJH>=" JZ9" 6.*" ,*&/" .*" ." 0(,*&N&&4-)5" +(" )(%3.2-L&" +0&"
&X4%&**-()" 1.2,&*=" b&)&" &X4%&**-()" %.+-(" 6.*" '.2',2.+&/" FD"
/-1-/-)5"+0&")(%3.2-L&/"&X4%&**-()"1.2,&*"(7"-)7&'+&/"2.%1.&"FD"+0&"
)(%3.2-L&/" &X4%&**-()" 1.2,&*" (7" +0&" '()+%(2*=" K.F2&" 9!=J" -)"
*,442&3&)+.2" 3.+&%-.2" *0(6*" +0&" *&a,&)'&*" (7" +0&" 4%-3&%" 4.-%*"
,*&/=" K6(" -)/&4&)/&)+" &X4&%-3&)+*C" (7" #" F-(2(5-'.2" %&42-'.+&*"
&.'0C"6&%&"4&%7(%3&/="
.




#$%" #&'()" *++*," -*+" .%/01/2%3" 4+567" 8$%" 96" :584" ;%<<"




O1/" *>/5356%" 1/*67%" +8*56567@" <*/G*%"-%/%" 56>4H*8%3" 01/" K"





8$%" ,1<R" *8" 8$%" 16%T>%<<" +8*7%" *8" M" 2A" 81" H<1>R" 2*>/1.$*7%+"
3%G%<1.2%68" *+" ./%G514+<," 3%+>/5H%3" EB$13%+" %8" *<J@" KLLUFJ"




O1/" ./1.53542" 51353%" EC9F" +8*56567@" <*/G*%" -%/%" 56>4H*8%3"












$5-F234" ,2" M#Q:*" 263" BCF1034=3-=3"E,4"$3,4F03." J3R=9" SP#*" 3$59"







([U<PI" =1$/323-2" =3CC4" J]->5201A3-8" E303" 20,-4B10$3." 21"
A3-30,23" 263" /C,4$5." =1-420F=249" UC,4$5." /F05B5=,251-4" E303"
=1-.F=23." F45-A" 263" UF03N5-^" Z5UF03" UC,4$5." %5.5/03/" \52"
J]->5201A3-89" (63" 03=1$75-,-2" /C,4$5.4" E303" $5=015-_3=23." 5-21"
1-3;=3CC"42,A3"T370,B546"3$70?14"E526","AC,44"$5=01-33.C3"F45-A","
X,05465A3" %X;<#<" $5=01$,-5/FC,210" ,-." ," X,05465A3" ]%;YP"
$5=015-_3=2109" &,=6" 3AA" E,4" $5=015-_3=23." E526" <PP" /A" 1B" 263"
=10034/1-.5-A" /C,4$5." 5-" ," B5-,C" >1CF$3" 1B" M" -N9" )-" ,..5251-,C"
F-203,23." A01F/" E,4" 5-=CF.3." 21" =1-201C" B10" 3AA" `F,C52?" ,-."
4F0>5>,C9"(6033".,?4",B230"/C,4$5.",.$5-5420,251-*"263"C,0>,3"E303"
$5=015-_3=23." E526" M" -N" 1B" ," WH:H" 4F4/3-451-" ,2" ," B5-,C"







  183 
!"
!"#"$%"$&#'(#)#'*%$%(









@6*" 5,$'-*'4856*&+$&" J+9,$5+8'" 8D" &*.:8025*-" 4.,+'9"
+'D&$JJ$5+8'"6$-"N**'"1*&&"06$,$05*,+3*4";).&&*,"*5"$&?F"OHHP>?"Q'"
56*" %,*-*'5" -5.42F" 56*" ,8&*" 8D" &*.:8025*-" 4.,+'9" +'D*05+8'" 1$-"
*=%&8,*4" .-+'9" 56*" )%=(RSB" 3*N,$D+-6" 5,$'-9*'+0" &+'*" 08JN+'*4"
1+56" 7(%&$-5+'" +JJ.'86+-5806*J+-5,2" ;S+9.,*" !?T>?" U-+'9" 56+-"
-2-5*JF"1*"1*,*" $N&*" 58" 4+DD*,*'5+$5*" N*51**'"J$0,8%6$9*-" ;7(
%&$-5+'VF")%=(>"$'4"'*.5,8%6+&-";7(%&$-5+'VF")%=V>?"WD5*,"OX"68.,-"8D"
+'D*05+8'F" %,$05+0$&&2" $&&" J$0,8%6$9*-" 1*,*" .'4*5*05$N&*" ;S+9.,*"
!?TW>"$'4"$"-5$5+-5+0$&&2"-+9'+D+0$'5"J+9,$5+8'"8D"'*.5,8%6+&-"58"56*"
6*$4" 1$-" 8N-*,/*4" ;S+9.,*" !?TWF" !?TYF" !?T<F" L!?T>?" @6*" &8--" 8D"
&*.:8025*-"+'"56*"0$.4$&"6*J$58%8+*5+0",*9+8'"1$-"$&-8"08'D+,J*4"
;S+9.,*" !?TY>?" U-+'9" J$,:*,-" D8," N856" 0*&&.&$," 52%*-F"!"#$%" D8,"
J$0,8%6$9*-" $'4"!&'" D8," '*.5,8%6+&-F" 1*" 08.&4" 4*5*,J+'*" N2"
AB<C" 56*" 42'$J+0-" 8D" 56$5" &*.:8025*-" %8%.&$5+8'" ;S+9.,*" !?TZ>?"
@6*" $'$&2-+-" 8D" !"#$%" 9*'*" *=%,*--+8'" -.99*-5*4" $'" +'+5+$&"
4*0,*$-*"+'"56*"J$0,8%6$9*"%8%.&$5+8'"N*51**'"["$'4"\"6%+"$'4"
56*'F"J$0,8%6$9*-" ,*J$+'*4" -5$N&*" .'5+&" T]" 6%+?" @6*,*$D5*,F" 56*"






!"#$%&' ()*)" +&$,%-./"01' 234' 526%-./2#&1' %&1.-34' ,-' 7898)" #$" %&'(&)*+" ,-*./0" 1-*2,-*+"
34&5/)6,&'0" (4&-"-7+6,3+/" 8906*):0;" &(" ,'(/)6/<" =" <3(" >.1?329@AB;" +*4C*/" ,--7'&06*,'/<" D,6E" F9
3+*06,'" *'6,G&<H" IJ" E3," 1IK2" -*.',(,)*6,&';$" L/*<" 0E&D,'." 6E/" +&00" &(" F93+*06,'93&0,6,C/" )/++0" ,'"
,'(/)6/<"(,0E$"?BM93&0,6,C/")/++0",')4/*0/",'"6E/"0*-/"*4/*"*0"*")&'0/N7/')/"&("6E/"-,.4*6&4H"D*C/"
(4&-"6E/"H&+:"0*)"3&37+*6,&'$"O$"P,/D"&("H&+:"0*)"*'<"6*,+"&(",'(/)6/<"*'<")&'64&+"+*4C*/$"#"H&+:"0*)"
'/764&3E,+" 3&37+*6,&'" D*0" &G0/4C/<" ,'" 6E/" )&'64&+" +*4C*/$" ?*)4&3E*./0" *4/" -,00,'." ,'" ,'(/)6/<"
+*4C*/$"%$"Q/764&3E,+")&7'6",'"6E/"E/*<"&(")&'64&+"*'<"IJ"E&740"RP%P9,'(/)6/<"+*4C*/"1'SJ;$"T$"NB%U"
4/07+60" &(" 6E/" <H'*-,)0" &(" -*)4&3E*./0" *'<" '/764&3E,+0" 3&37+*6,&'" <74,'." RP%P" ,'(/)6,&'$"
R,.',(,)*'6" <,((/4/')/0" D/4/" <,03+*H/<" *0" VVV" 1K$KKKWX3XK$KKW;Y" VV" 1K$KKWX3XK$KW;" &4" V"
1K$KWX3XK$KZ;$"
"
  185 
!"
#$%&'()*%"*$+,'-./)012"!"#" '$3$&0$("*-"()44$'$*5$1" )*" ,/$"
*+67$'" -4" 5$0012" ,/+1" 5-*4)'6)*%" ,/$" 6)%'&,)-*" -71$'3$(" )*"
5-*4-5&0" )6&%$1"-4" ,/$1$" 5$001" (+')*%" ,/$" )*4$5,)-*" 89)%+'$" !:;<=:"
>-6.0$6$*,&'?" $@.$')6$*,1" +1)*%" -,/$'" ,'&*1%$*)5" 0)*$1"
.-11$11)*%" 40+-'$15$*," 6&5'-./&%$1" 8A.$%;BC9D=2" *$+,'-./)01"
8A.@BC9D=" -'" ,/'-67-5?,$1" 8>(E;BC9D=" 1/-F$(" ,/&," -*0?"
6&5'-./&%$1" F$'$" GH>H" .-1),)3$" &," ;I" /.)" 8(&,&" *-," 1/-F*=:"
A-'$-3$'2" %)3$*" ,/$" )6.-',&*5$" -4" .0&,$0$,1" &*(" 5-&%+0&,)-*"
1?1,$6")*"/$6-''/&%)5")*4$5,)-*1"8J&.&,&"$,"&0:2"KL;E="F$"+1$(",/$"
,'&*1%$*)5" 0)*$"F),/" 40+-'$15$*," ,/'-67-5?,$1" 84)1/" $M+)3&0$*," ,-"
6&66&0)&*" .0&,$0$,1=" ,-" ($,$5," &" .-11)70$" ,/'-67-5?,-.$*)&" -'"
5-&%+0-.&,/?" &4,$'" GH>H" )*4$5,)-*:" N1" *-" ()44$'$*5$1" )*" .0&,$0$,"
7$/&3)-'"-'"5-+*,"7$,F$$*"5-*,'-0"&*("GH>HB)*4$5,$("0&'3&$"F$'$"
4-+*(" 8(&,&" *-," 1/-F*=2" F$" ($5)($(" ,-" 4-5+1" -+'" &,,$*,)-*" )*"
6&5'-./&%$1:"
O-"4+',/$'"5-*4)'6"6&5'-./&%$"'-0$"&1".'$4$''$(",&'%$,"4-'"
,/)1" /$6-''/&%)5" 3)'+12" &," 0$&1," (+')*%" ,/$" 4)'1," /-+'1" -4" ,/$"




6&5'-./&%$B($.0$,$(" 4)1/" )*" ,/$1$" $@.$')6$*,&0" )*4$5,)-*1"
1/-F$(" &" ($0&?" )*" ,/$" 6-',&0),?" -4" 6-'./&*,1" 89)%+'$" !:K=2"
&0,/-+%/" $3$*,+&00?" ,/$"6-',&0),?" '$&5/$(" ;LLV" )*" 7-,/" %'-+.1:"
O/$"(+'&,)-*"-4",/$"AS"$44$5,"F&1"&*&0?W$("&,"&*"$M+)3&0$*,",)6$"
-4" EI" /.)" )*" *-*B)*4$5,$(" 4)1/:"A&'5-" $@.'$11)-*"F&1" 5-6.0$,$0?"
)*/)7),$(2" &1" ($6-*1,'&,$(" +1)*%" MD>#" &*&0?1)1" 89)%+'$" !:K=:" X*"
5-*,'&1,2" ,/$" .-.+0&,)-*" -4" *$+,'-./)01" F&1" *-," &44$5,$(" 7?" ,/$"
6-'./-0)*-2"&1"($6-*1,'&,$("7?",/$"!"#"%$*$"$@.'$11)-*"&4,$'"EI"
/.)" 89)%+'$" !:K=:" O/$" &..'-@)6&,$" YB/-+'" ($0&?" )*" ,/$" 6-',&0),?"
7$,F$$*" 7-,/" %'-+.12" 1+%%$1,$(" ,/&," 6&5'-./&%$" .'$1$*5$" )1"




+1"<"$54" =>4;?&%"!@AB@"C1" 1$42" 14D%)" '42$"*41$(?1"D+3&(5$+;%2"$+0"
-(*%&" 64&+-" 1&+,23&4514(," -%6%-2" 3(D5+&%0" *41$" ,(&D+-" '42$@"
E+3&(5$+;%"0%5-%14(,"0%-+.2"1$%"F4,%1432"('"64&+-"1&+,23&4514(,"G?1"
42",(1"%,(?;$" 1("5&%6%,1" 1$%"0%+1$"('"D(&5$+,1" '42$@" #$42"%''%31"
-4F%-." &%'-%312" 1$%" $4;$" 64&?-%,3%" ('" 1$%" 4,'%314(,@" C2" +," (G-4;+1%"
4,1&+3%--?-+&" 5+1$(;%,)" 7898" 4,'%312" 1(" 2?&646%" +,0" %6%," 4'" 1$%"
5&4D+&."1+&;%1"42",(1"5&%2%,1)"1$%"64&?2"3(?-0"214--"4,'%31"(1$%&"3%--2@"







!"#$%&' ()*)'+,-%./0,#&' 1&/2&3".4' "4' 5&6%,7"80' 2,%9,&)'LM@J"EN"*+2"?2%0" 1("G-(3F"D+3&(5$+;%2"
0%6%-(5D%,1@" E+3&(5$+;%2I0%5-%1%0" '42$" 2$(*%0" +" 0%-+." 4," D(&1+-41." ('" <" $(?&2" +'1%&" 7898"
4,'%314(," +1" A" 05'" 3(D5+&%0" 1(" 3(,1&(-2@" #$%" &%2?-12" +&%" &%5&%2%,1+146%" ('" O" 4,0%5%,0%,1"
%P5%&4D%,12"('"A"(&"O"G4(-(;43+-"&%5-43+1%2"%+3$@"QL9R"('"!"#$%"+,0"!&'"'+34-41+1%0"+,"+22%22D%,1"
('" 1$%"%''434%,3."('"LM@J"EN"+1"SK"$54@"R%;+&04,;"7898":";%,%)" 1$%"D(&5$+,12" 2$(*%0" -%22" 64&+-"
1&+,23&4514(," 0?&4,;" '4&21" $(?&2" ('" 4,'%314(,)" 2?;;%214,;" 1$+1"D+3&(5$+;%2" +&%" 1$%"D+4," 1+&;%1" ('"





#$%" '+31" 1$+1" D+3&(5$+;%2" *%&%" 5&4D+&4-." 4,'%31%0" *41$"
7898"5&(D51%0"?2"1("%P+D4,%"1$%"X042+55%+&+,3%Y"('"1$%2%"3%--2"
+,0" 0%1%&D4,%" *$%1$%&" 5.&(51(242" 42" 4,6(-6%0@" L.&(51(242" D4;$1"
  187 
!"
#$%&" %" '($)" *+" #%,-(.)+" /$)%'%+/)0" $)%1*+." ,(" *+2$%33%,('&"
#%,-($(.&0"4-*/-" *5"1),'*3)+,%$" ,(" ,-)"-(5,"67,"#(5*,*8)$&"%22)/,5"
,-)" 5#')%1" (2" ,-)" #%,-(.)+" 9:7#2)'" %+1" ;%++).%+,*0" <=><?@" A-*5"
#'(.'%33)1"/)$$"1)%,-"1)#)+15"(+"*+2$%33%5(3)"%/,*8%,*(+"%+1"
/(+5)B7)+," C%5#%5)D>" %/,*(+" 9E*%(" )," %$@0" <=>>?@" F+" G)6'%2*5-0"
C%5#%"%55(/*%,)5"4*,-"HIC0"%+"*+2$%33%5(3)"%1%#,('"9E%573(,("




!"#$%&' ()*)' +,-,' &."/"01' 23' "34.255206%7' %&18631&)" MN#')55*(+" BOCP" 3)%57')3)+,5" (2" 5(3)"
*3#(',%+," *+2$%33%,('&" ')5#(+5)" .)+)5@" A-'))" 6*($(.*/%$" ')#$*/%,)5" 4)')" 75)1" ,(" /%$/7$%,)" ,-)"
3)%+5"Q"5,%+1%'1")''('"(2"3)%+@"I*.+*2*/%+,"1*22)')+/)5"6),4))+"*+2)/,)1"%+1"+(+D*+2)/,)1"$%'8%)"
%," ,-)" 5%3)" ,*3)" #(*+," 4)')" 1*5#$%&)1" %5" RRR" 9=@===>S#S=@==>?0" RR" 9=@==>S#S=@=>?" ('" R"
9=@=>S#S=@=T?@'
"
U5*+." BOCP0" 4)" /-%'%/,)'*G)1" ,-)" ').7$%,*(+" (2" 5(3)" *3#(',%+,"
.)+)5" *+8($8)1" *+" ,-)" *+2$%33%,('&" ')5#(+5)" 9V*.7')" !@J?@" A-'))"
,&#*/%$" #'(D*+2$%33%,('&" /&,(W*+)50" !"#!0" $%&"" %+1" !"'0" 4)')"
').7$%,)1"17'*+."*+2)/,*(+@"("#!"4%5",-)"2*'5,"')5#(+1)'0"%+1"%"/$)%'"
6*#-%5*/"#'(2*$)"4%5"(65)'8)1@"A-)"*+*,*%$"7#D').7$%,*(+"(2"/&,(W*+)"
)N#')55*(+"3*.-," 6)" %55(/*%,)1"4*,-" ,-)" ')/(.+*,*(+" (2" IKCK" 6&"
A:P50" 2($$(4)1" 6&" %" 5)/(+1" 7#D').7$%,*(+" (2" /&,(W*+)" 4*,-" %"




3$%!" 7'." #$189-1" %+*(" :;" )*" ;<" 2/#6" 4$" '11#)#*$=" !"#" .2*7-1" '"







(8&)#/&-" LM.)'9@.I" *%" H" 1/%" #$%-9)-1" 30FN/-0:MOGPI" &'+C'-" #((8$*.)'#$-1" 7#)2" BQJQ" '$1" J'./'"








  189 
!"
#$$%&'()*+',(-$)*+./" 010)&*+" 20*30" 0&4" 5626" *('7-4"
+(0+"+(-"$0,.'3(01-*".-$0)&)&1"0+"89"(3)"7-.-"3'*)+):-";'."20*30"
<=)1%.-" !>?@A>" B(-*-" $0,.'3(01-*" *('7-4" )&+-.0,+)'&*" 7)+("
)&;-,+-4",-CC*" <=)1%.-"!>?@D"5!>8A>" #&"044)+)'&D"E3-1FG3'*)+):-"0&4"
20*30G3'*)+):-" :-*),C-*D" 3.-*%$0HC/" ;.'$" $0,.'3(01-*D" 7-.-"
'H*-.:-4" )&" +(-" *0$-" 0.-0" &-0." 5626G3'*)+):-" ,-CC*>" 2'&*)*+-&+C/"
7)+(" 3.-:)%*" -I3-.)$-&+*D" +(-" JK" .-,'&*+.%,+)'&" .-:-0C-4" +(0+"





.-*3'&*-" +'" 0&" )&;-,+)'%*" ,(0CC-&1->" B(-" )$3C),0+)'&" ';" 20*30" )&"
#CF!"*-,.-+)'&"3.'$3+-4"%*"+'")&:-*+)10+-"+(-"3.-*-&,-"';"+(0+"3.'G
)&;C0$$0+'./" ,/+'M)&-" )&" )&;-,+-4" C0.:0->" @&" 0&+)H'4/" 010)&*+"
N-H.0;)*("#CF!" )&",'$H)&0+)'&"7)+("+(-"E3-1FGO=P"+.0&*1-&),"C)&-"
0CC'7-4"%*" +(-"4-+-,+)'&"';" +()*" ,/+'M)&-" )&"$0,.'3(01-*" <=)1%.-"
!>Q@A>"@"JK".-,'&*+.%,+)'&"';"+(-",'&;',0C" )$01-*"70*"1-&-.0+-4"
+'"0$3C);/"+(-"4-+0)C*D"0&4"+7'"+/3-*"';"#CF!G3'*)+):-"$0,.'3(01-*"
7-.-"'H*-.:-4" )&" 5626G)&;-,+-4" C0.:0->" B(-" ;).*+" +/3-"70*" 5626G
3'*)+):-" $0,.'3(01-*" <=)1%.-" !>QLA>" B(-" *-,'&4" +/3-" ';"
$0,.'3(01-*" C',0C)N-4" &-0." N'&-*" 7)+(" 5626" *)1&0CD" 70*" #CF!"
3'*)+):-" H%+" 70*" &'+" 3'*)+):-" ;'." +(-" :).%*" <=)1%.-" !>QLA>" B(-"
4);;-.-&,-"H-+7--&"+(-*-"+7'"$0,.'3(01-*"+/3-*"70*"+(-"0$'%&+"
';"#CF!"4-+-,+-4>"R'&G3-.$)**):-"$0,.'3(01-*")&"0.-0*"7)+("5626G








(4&-" -7+6,3+/" 8906*):0;" &(" ,'(/)6/<" =.1>3/.?9@AB;" +*4C*/" ,--7'&06*,'/<" D,6E" FG%G" *'<" H+?!"
*'6,I&<,/0" *6" JK"E3," 1LK2"-*.',(,)*6,&';#"M/.*4<,'." 6E/"34&3&46,&'"&(" H+?!" *'<"FG%G" (+7&4/0)/')/"
&I0/4C/<N" D/" <,06,'.7,0E/<" 6D&" 6O3/0" &(" -*)4&3E*./0#" P#" QR" 4/)&'0647)6,&'" &(" ,'(/)6/<"






I76" 6E/" 0,.'*+" ,'" 6E/0/" 4/06,'."-*)4&3E*./0"D*0")+/*4+O"<,((/4/'6"
6E*6"&I0/4C/<",'"06,-7+*6/<")/++0"1A,.74/"!#L$;#">*)4&3E*./0"(4&-"
,'(/)6/<" (,0E" 0E&D/<"*"E,.E/4"*-&7'6"&(" H+?!" *'<"DE*6" )&7+<"I/"
6E/"4/+/*0/"&("6E,0")O6&:,'/"IO"-,)4&C/0,)+/"0E/<<,'."1A,.74/"!#LP;"
&4"<,4/)6+O"6E4&7.E"6E/")/++"-/-I4*'/"1A,.74/"!#L%;"D/4/"&I0/4C/<#"
=&" *00/00" 6E/" -/-I4*'/" <,04736,&'" 34&<7)/<" <74,'." 3O4&36&0,0"











+()-;19(=$&";<" 0.<$)2$'" *(-M($7"K7"89$"+()-;19(=$&" 0."N"'1<" 0.<$)2$'" *(-M($"&9;#$'"&9$''0.=";<"










!"#$%&'()**)+#",- .)/0)/1$)- )2+%3)+%#&- )&4- )&+%3%")(- /+)+1-
%&45214-6,-)-716")'%/8-01"'#"%&-
" #$%&'($" !"#$%&" )&(" *+$" ,-(*" $./0$(($1" /$02-034" 34" *+$"
,5$6-31" /-/'6&*3-4" &41" %-4(31$0347" 3*(" 0$(/-4($" *-" 89:9" 34"
;$<0&23(+" 6&0=&$" >9&0$6&" $*" &6?@" ABCDE@" )$" )&4*$1" *-" &4&65;$" 3*("
3,/-0*&4%$" 34" *+$" 0$(-6'*3-4" -2" *+$" 342$%*3-4?" F4" *+$" &4*3=30&6"
0$(/-4($"*-"*+3("=30'(@",&%0-/+&7$("&0$"/&0*3%'6&065"3,/-0*&4*?"G("
)$"1$(%03<$1"/0$=3-'(65@"*+$($"%$66(",&5"<$"*+$"/03,&05"*&07$*"-2"





%'0=$" &2*$0" 342$%*3-4" )3*+" 89:9" >/SB?BBCE?" :?" L./0$((3-4" -2" '($)" 34" ;$<0&23(+" 6&0=&$" 34M$%*$1" )3*+"
N02CO<" $./0$((3-4" /6&(,31" &*" P" 1/2?" T?" L./0$((3-4" -2" *+,!+,-. +" &41" %&(/&($" &" &%*3=3*5" >&0<3*0&05"
'43*(E" 34" ;$<0&23(+" 6&0=&$" 34M$%*$1")3*+" N02CO<" $./0$((3-4" /6&(,31" &*" P" 1/2?" U+$" 2-61" %+&47$")&("
%&6%'6&*$1"<5"13=31347" *+$"4-0,&63;$1"$./0$((3-4"=&6'$(" 34" 6&0=&$" 34M$%*$1")3*+"N02CO<"/6&(,31"<5"
*+$" 4-0,&63;$1" $./0$((3-4" =&6'$(" -<*&34$1" 34" 6&0=&$" 34M$%*$1" )3*+" $,/*5" /6&(,31?" U+$" 70&/+("




  193 
!"




I*" )*2%(;$%$'5" *+" -'+'/%5" $," -'1';*4)',%" $," !"#$%&" *1'2?
'342'55$,0";(21('"='2'"*95'21'-@"G+%'2"("/&(;;',0'"=$%&"JKLK"(%"B"
-4+<" %&'5'" 42+789" *1'2?'342'55$,0" ;(21('" 5&*='-" ',&(,/'-"
5.21$1(;"/*)4(2'-"=$%&"/*,%2*;" ;(21('"(%"!M"&4$"DFCN"1'25.5"OPN<"
2'54'/%$1';QH" DE$0.2'" !@FRH@" J$,/'" $,+;())(%$*," (,-" 4Q2*4%*5$5"
(+%'2"L(54(5'?("(/%$1(%$*,"&(1'"9'',"5&*=,"%*"4;(Q"(,"$)4*2%(,%"
2*;'"-.2$,0"JKLK"$,+'/%$*,"$,":'92(+$5&";(21('"DK(2';("'%"(;@<"MC7OH<"
='" /&'/S'-" =&'%&'2" !"#$%&" *1'2'342'55$*," /*.;-" (++'/%" %&'5'"
42*/'55'5<" 9Q" (" T6LU" (,(;Q5$5" *+" '($!@" A&$5" 42*?$,+;())(%*2Q"
/Q%*S$,'"(44'(2'-"%*"9'".4?2'0.;(%'-"7M?+*;-"(5"("/*,5'T.',/'"*+"
62+789"*1'2'342'55$*,"(%"B"-4+" DE$0.2'"!@FLH@"U'/',%"4.9;$/(%$*,5"
&(1'" -'5/2$9'-" %&'" /;'(1(0'" *+" :'92(+$5&" V;7W" 9Q" %&'" /(54(5'?7"
&*)*;*0" L(54(5'" (" DK*>%'/&" '%" (;@<" MC7MH@" #'" *95'21'-" %&(%"
!"#$%&" *1'2?'342'55$*," %2$00'25" %&'" (/%$1(%$*," *+" L(54(5'?(" (%" B"







%&'" 5$,0;'" /';;" ;'1';" .5$,0" (" :'92(+$5&" )*-';<" $-',%$+Q$,0"
)(/2*4&(0'5" (5" %&'" 42'+'22'-" %(20'%" *+" JKLK@"#'"='2'" (9;'" %*"
-')*,5%2(%'" +*2" %&'" +$25%" %$)'" %&(%" 4Q2*4%*5$5" (,-" V;7W" 2';'(5'"
='2'" $,1*;1'-"$,"%&'"1$2(;?$,-./'-"/';;"-'(-"$,"("=&*;'"*20(,$5)@"
A&'" -$2'/%" *95'21(%$*," *+" 5./&" 42*/'55'5" $," $,-$1$-.(;" /';;5"




#$%&'(%)(*+" %)(" ,-./" *(01$%0" 2*&345(" 46%(*(0%46'" 57%7"
*('7*546'" %)(" 586794:0" &;" %)(" *(02&60(<" =(" &>0(*3(5" %)(" ;4*0%"
46:*(70("46"!"#!"%*760:*42%4&6"765"%)("0%*&6'"5&?6*('1$7%4&6"&;"$%&'
7%" @" )24<" =4%)" *('7*5" %&" %)(" :&92$(%(" 46)4>4%4&6" &;" $%&"
%*760:*42%4&6" &>0(*3(5" 7%" @" )24+" ?(" :766&%" *1$(" &1%" %)("
463&$3(9(6%" &;" %)(" 34*10<" -7%)&'(60" )73(" 5(3($&2(5" 543(*0("
0%*7%('4(0"%&">$&:A"0&9("&;"%)(":&92&6(6%0"&;"%)("46;$79970&9("
BC7D976"(%"7$<+"EFGGH<"I%")70">((6"0)&?6"%)7%"#J."%*760:*42%4&6"40"
5&?6*('1$7%(5" 51*46'" %)(" 46;(:%4&6" &;" A(*7%46&:8%(0" ?4%)" 0&9("
%82(0"&;")1976"2724$$&9734*10"BK7*49"(%"7$<+"EFGGH<"C)(")&0%"94')%"
7$0&" :&6%*&$" %)40" *(02&60(" BL(5&87" (%" 7$<+" EFF!HM" %)10+" 4%" 40" $4A($8"
%)7%+"46"%)40":70(+"%)(")&0%":&1$5":&6%*&$"97:*&2)7'("$&00"%)*&1')"
%)(" 46)4>4%4&6" &;" 70:" %*760:*42%4&6<" N&?(3(*+" %)(" 2&%(6%47$"
>$&:A75(" >8" %)(" 34*10" %&" ;73&*" 34*7$" 02*(75" :766&%" >(" (D:$15(5<"
O1*%)(*9&*(+" %)(" 7::191$7%4&6" &;" .7027" 70" 76" 162*&:(00(5"
2*&%(46" B2*&P:70270(H" 46%&" %)(" :($$0" BO(*6765(0P#$6(9*4" (%" 7$<+"
EFF!H"?&1$5"(D2$746"%)("?(7A"%*760:*42%4&67$"*('1$7%4&6"&>0(*3(5"
;&*"%)40"'(6("51*46'"%)("46;(:%4&6<"
/(:(6%" 0%154(0" )73(" 5(9&60%*7%(5" %)(" 492&*%76:(" &;" %)("
46;$79970&9("46"I$G!"'(6(*7%4&6"12&6"46;(:%4&6"?4%)"/Q#"34*10(0"
B-&(:A"(%"7$<+"EFGFH"765"0)&?(5"%)7%"7">42)704:"*(02&60("94')%">("
700&:47%(5" ?4%)" %)(" %?&" 04'67$0" 6(:(007*8" ;&*" I$G!" *($(70(" ;*&9"
97:*&2)7'(0" BQ(%(7"(%"7$<+" EFGFH<" I;"?(" %7A(" 46%&"7::&16%"&;" %)("
*(01$%0" &>%746(5" 7$0&" 7%" 2*&%(46" $(3($+" %)(" 0(:&65" 12*('1$7%4&6"
&>0(*3(5"7%"GE")24"94')%">("*($7%(5"?4%)"46;$79970&9("7:%437%4&6<"
I6;$79970&9("7:%437%4&6":&1$5">("4651:(5"54*(:%$8">8"%)("34*10"&*"
:($$1$7*" 5(>*40+" >1%" ;1*%)(*" 463(0%4'7%4&6" 40" 6(:(007*8" %&" :&6;4*9"
%)("%82("&*"%82(0"&;"46;$79970&9(0"492$4:7%(5"46"%)40"2*&:(00<"
C)(" R(>*7;40)" 9&5($" ;7:4$4%7%(5" %)(" :72%1*(" &;" 497'(0"
0)&?46'" I$G!" *($(70(" ;*&9" 046'$(" 97:*&2)7'(0" 51*46'" JS.S"
46;(:%4&6<"C)("0)(5546'"&;"94:*&3(04:$(0":&6%74646'";1$$8"2*&:(00(5"
I$G!" ;*&9" %)(" 2$7097" 9(9>*76(" *(2*(0(6%0" 7" 97T&*" 0(:*(%&*8"
  195 
!"
#$%&'$(" )*+" %&," +$#-." +,/,$0," *)" %&-0" 1(%*2-3," 45-11-*/-" $3."
678$+%,//-9":;<=>?"@,"*80,+A,."A,0-1/,0"#+,07B$8/(".,+-A,." )+*B"
B$1+*#&$C,0" -3" $+,$0"'-%&" 1,//7/$+" .,8+-0" *+" DEFEG#*0-%-A," 1,//0?"
H*',A,+9" '," $/0*" *80,+A,." %&," #*00-8/," .-+,1%" +,/,$0," *)" I/<!"
%&+*7C&"%&,"1,//7/$+"B,B8+$3,?"
J&," %+$301+-#%-*3$/" +,C7/$%-*3" *)" 0*B," *)" %&," C,3,0"
$00*1-$%,." '-%&" #(+*#%*0-0" $3." %&," 1*B#/,%," .-0$##,$+$31," *)"
B$1+*#&$C,0" 8,)*+," %&," *30,%" *)" B*+%$/-%(9" 8,-3C" #*0-%-A," )*+"
F$0#$" $3." I/<K9" 07CC,0%,." %&$%" #(+*#%*0-0" -0" -3A*/A,." -3" DEFE"
-3),1%-*3?" I3" +,1,3%" (,$+09" %&,+," &$A," 8,,3" B$3(" $.A$31,0" -3"
+,0,$+1&" 1*31,+3-3C" %&-0" %(#," *)" 1,//" .,$%&9" #$+%-17/$+/(" '-%&"
+,C$+."%*"8$1%,+-$"46-1&$+.",%"$/?9":;<;>?"I3"%&,"1$0,"*)"A-+70,09"*7+"
73.,+0%$3.-3C" +,B$-30" $" 0%,#" 8,&-3.?" I%" -0" 23*'3" %&$%" 0*B,"




'&*/," *+C$3-0B?" J&," )$1%" %&$%" $" &,B*++&$C-1" A-+$/" -3),1%-*3"'$0"
$8/,"%*" -3.71,"B$1+*#&$C,"#(+*#%*0-0" -3"O,8+$)-0&9" !"#$!$%"$3." -3"
%&," '&*/," /$+A$,9" #+*B*%,0" %&," 70," *)" %&-0" B*.,/" *+C$3-0B" )*+"
0%7.(-3C"&*0%G#$%&*C,3"-3%,+$1%-*30?"
L0" '," .,01+-8,." %&," -B#*+%$31," *)" %&," -3)/$BB$%*+("
+,0#*30,"B,.-$%,."8("B$1+*#&$C,0".7+-3C"$3"-3),1%-*3"'-%&"DEFE"
-3" O,8+$)-0&" /$+A$,9"'," )7+%&,+" -3A,0%-C$%,." %&," +*/," *)"&'()*+" -3"
%&-0"A-+$/" -3),1%-*3?"&'()*+#&$0"8,,3"1&$+$1%,+-0,."$0" %&,"#*00-8/,"
$31,0%+$/" #,+)*+-39"B$-3/(" ,P#+,00,." -3"B$1+*#&$C,0" $3."'&*0,"
,P#+,00-*3" '$0" B*.7/$%,." 7#*3" $" DEFE" 0(0%,B-1" -3),1%-*3" -3"
O,8+$)-0&"/$+A$,#4E$+,/$",%"$/?9":;<Q>?"RA,+G,P#+,00-*3"*)"&'()*+"-3"
O,8+$)-0&"/$+A$,"8,)*+,"%&,"-3),1%-*3"'-%&"DEFE"-3.71,."#+*%,1%-*3"
$C$-30%" %&," A-+70?" L/%&*7C&" )7+%&,+" +,0,$+1&" -0" 3,,.,." %*" )7//("








)+".$%%-" (-")*$")+" '3$"3&%%,&#A-")+"12#)1')'(.".$%%"0$&'3" 9B(*A"&*0"
C))A-)*<" =>>D@<" &*0" ,$,6#&*$" 1$#,$&6(%('2" &*0" .3&**$%"
+)#,&'()*" 3&/$" 6$$*" -3)E*" ')" '#(77$#" (*+%&,,&-),$" &.'(/&'()*"
9F.3(*)3$"$'"&%4<"=>?>@4" F*" +&.'<" ('"3&-"6$$*"#$.$*'%2" #$1)#'$0"'3&'"
'3$",$,6#&*$"&''&.A".),1%$G"9HIC@")+".),1%$,$*'"1)#$-"'#(77$#"
(*+%&,,&-),$"&.'(/&'()*"(*"'3$".2')-)%"95#(&*'&+(%)J"$'"&%4<"=>?K@4"
L3$'3$#" '3$" 1)'&--(J," &*0" .&%.(J," ,)6(%(8&'()*" (*0J.$0" 62"
1$#+)#(*" 9M'$E&#'" $'" &%4<" =>?N@" (-" &--).(&'$0" E('3" (*+%&,,&-),$"
&.'(/&'()*"&*0"12#)1')-(-" 9O&7$*&(-"$'"&%4<"=>?=P"HJ#&A&,("$'"&%4<"
=>?=@" &*0<" $/$*'J&%%2<" E('3" &*'(/(#&%" &.'(/('2" (-" &" ')1(." '3&'"
0$-$#/$-"+J#'3$#"-'J024"
BJ'J#$"-'J0($-"E(%%"6$"1&#'(.J%&#%2"(,1)#'&*'"+)#"&*"(*"0$$1"
-'J02" )+" '3$" #)%$" )+" '3$" $*0)'3$%(J,<" '3$" (*+%&,,&-),$" &*0"
12#)1')-(-"(*"0$+$*-$"&7&(*-'"'3$"(*+$.'()*4"F*0$$0<"E('3)J'"%)-(*7"
-(73'" )+" '3$" 1)--(6%$" $++$.'-" '3&'" '3$" /(#J-" ,(73'" 3&/$" )*" '3$"
#$7J%&'()*" )+" '3$" 3)-'" #$-1)*-$<" '3$" #$-J%'-" )6'&(*$0" (*" '3$"
1#$-$*'" -'J02" .)J%0" 6$" '3$" -'&#'(*7" 1)(*'" ')" J*0$#-'&*0" '3$"
&*'(/(#&%" (,,J*$" #$-1)*-$" &-" &" E3)%$4" BJ#'3$#,)#$<" '3$"
&11%(.&'()*" )+" '3$-$" '$.3*(QJ$-" &*0" -'J0($-" ')" )'3$#" 1&'3)7$*-"
E(%%"(,1#)/$"'3$".J##$*'"A*)E%$07$")+"3)-'R1&'3)7$*"(*'$#&.'()*-"
&*0" (*.#$&-$" '3$" 1)'$*'(&%" +)#" '3$" 0(-.)/$#2" )+" *$E" '3$#&1$J'(."
'&#7$'-4" "
  197 
!"
!"#"$%&'&(&)*&+$
#$%&'()" *+" ,$-(./01'" 2+" 3)$'" 4#+" ,5$%/6" 78" 9:;<=>" ?0@.$AA$B'A/CA/D)$5/D"
E6F'E5'5)%" $0D" $E'E5'5)%" %/.." D/$5&+" $0D" D/@/0B/" $-$)0B5" )0@/%5)'0G" H(FF" IE)0"
3)%F'J)'."<KL=<MC=:KG"
"
N/D'6$" O+" ,$0D./F" PP+" Q$F5'0" 8#" 9:;;!>" R6F)0C'0.6" EF'5/)0" :" A'D(.$5/B" SOC
1$EE$N"$0D"D)BF(E5B"#,HLHPT")05/F$%5)'0BG"8"?AA(0'."<!UL=U=!V=UWXG"
"





,E$)01" QR+"3/)[/F" #Q" 9:;<<>" ?0@/%5)'(B" D)B/$B/"A'D/.)0-" $0D" )00$5/" )AA(0/"
@(0%5)'0")0"\/JF$@)B&"/AJF6'BG"3/5&'DB"H/.."N)'."<;XL:!=C=;UG"
"










4BEc0" T+" T'%$" O8+" H$0D/." ,+" ,/E(.%F/+" 3R+" Z'0\d./\CT'B$+" 83" 9:;<=>" bSO"






D)A/FB"A/D)$5)0-" )0@.$AA$5'F6" %/.." D/$5&" Y)$" %$BE$B/C<" $%5)Y$5)'0G" H/.."a/$5&"
a)@@/F"<WL<XM;C<K;WG"
"

















D%+" H,$" SB$E" 8L(" S*,$(" <2" =>?@@A" LB4%+" V%G9CC*4%D9$B-" 5,$,EBC%1,-" 10,"
6,-G*+-," *F" %" ',CCBC%$" X,17*$T" '*4G$9-9+E" *F" '0,4*1%:19:" %+H"
V$*9+FC%44%1*$&"#,+,-!"V)*8"^+,"_N,@!O[OK"
"
)BGF,$"'6"%+H"3%++,E%+19";5" =>?@>A";0," $*C,"*F" 9+FC%44%-*4,"4*HBC%19*+" 9+"
D9$BC,+:,K"U9$BC,+:,"\N>_>P>!?K"
"
2%-B4*1*" <(" `0*B" /(" '0,+" ZZ(" 8B" Z(" 3B7%H%" <a" =>??\A" '%-G&(" %" `,I$%F9-0"






2,9W,$" .L(" D%+" H,$" U%%$1"2(" 8G%9+T"LV" =>?@[A" 6,%CP194," 94%E9+E" %+H" E,+,19:"
H9--,:19*+"*F"0*-P49:$*I,"9+1,$%:19*+-"9+"J,I$%F9-0K"',CC"49:$*I9*C"@_N\QP[QK"
"
29%*" R.(" 6%W%+" <U(".H,$,4"." =>?@@A" '%-G%-,P@P9+HB:,H"V&$*G1*19:" :,CC" H,%10K"
]44B+*C"6,D">[\N>?_P>@[K"
"
2BCC,$" /." =>??QA" 2,:0%+9-4-" *F" ;$%+-,+H*10,C9%C" 29E$%19*+" *F" ),BT*:&1,-K"
'9$:"6,-"@?MN>>\P>\?K"
"
2B$%T%49" ;(" ^:T9+E,$" <(" aB" <(" S&C,-" U(" 2:'*C" .(" L*F,$" .2(" L*$+E" ;" =>?@>A"
'$919:%C"$*C,"F*$":%C:9B4"4*I9C9J%19*+"9+"%:19D%19*+"*F"10,"X)6V\"9+FC%44%-*4,K"
V$*:"X%1C".:%H"8:9"c8."@?QN@@>O>P@@>O!K"
  199 
!"
"
#$%&'("))*"+&,-'"./*" 01-2($3"#*" 4&5"67*"6-$(8$"9*" :&;<2"#*"6$8=$1"6)*" /-" /*"
9$13-8$33<")*".&%$>-1?"0.*"@&8$"A/"BCDE" F4GDH":1->523<-?" 3(1-5%(" 3($"#4+:E"












&?>" 3($" <??&3$" <,,5?$" 1$';-?'$" 3-" <?I$23<-5'" ><'$&'$'O" )>N" ^_;" A$>" 9<-8"
Q[XRB`EGB!`O"
"






































X757')" EUR" @<7'7%" @" -./0/2" S$)D$)7J0J(+<;=7<" DO'3D63)()" ()" $+" (++$67"




T'$D$+(" L@R"F('<"WV" -./0P2" T*7"D7':3'(+"D3'7" :$=(>(6$67)" 6*7"<7>(A7'O"3:" =$6(3+(="
=$'43)?"L"F(3>"S*7%".GNHN0!.JN0G0?"
"










T'($+6$:(>3;"YR"M;4*7)" T#R" T'($+6$:(>3;"ER"E3'4$+"FW" -./012" T*7" =3%D>7%7+6"
%7%9'$+7" $66$=&" =3%D>7C" 6'(447')" (+6'$=7>>;>$'" S$.f" :>;C7)" >7$<(+4" 63" _,#W1"
(+:>$%%$)3%7"$=6(A$6(3+?"L"S7>>"Q=("0.KH.N/1J.N01?"
"
  201 
!"
#$%"&'(")$("*+,"+-./'(."01,"#$%"2'&'%"31,"*44'56'57"81,"9$%&'%:(;-<7'=>($-5."








BCDOYF" ?'55-5$(" #@.-$5@T$/@;%" ;H" 6$<(;4I$R'" 4J(;4/;.@." $%&" @%/'(5'-7@%=OZ"
('5'$.'" @%" $" #@($5" I'6;((I$R@<" @%H'</@;%" @%" T':($H@.I" 5$(#$'K" 1" 9@(;5" [[MOCDCN=
OCDYDK"
"
9$('5$" +," 3;(%=?-%\" >," P@;." )," 3@R-'($." *," Q;#;$" 8" BCDOLF" ](;@%H5$66$/;(J"








A'./'(H@'5&" +" BCDDDF" aI'" T':($H@.I" :;;7K" 1( 2.-3'( 4%/( ),'( #"5%/")%/*( .6'( %4(
7'5/"4-6,(80"&-%(/'/-%9K"2-R'%'M"b%@#'(.@/J";H"^('R;%"]('..K"
"













23" 41(*+%&45(&.*+" %6*7.+0" /'(4*86'01$/'(4*86'01" .+&14'(&.*+" 9'44*761':;"
'+:"/'(4*86'01$.+,1(&1:"(1--%".+&14'(&.*+"9'44*7;<" "




































































  207 
!"
#$" %&" '($" )**+" ,*$-.%)*," %+" &'%$" /0.12" (3&'045'" 6%$'"
%774+03058"'($"709*,"60./(.,"%+".*-*+&"8*(.$2"&'*.*"%$"$&%33"74-'"
.*$*(.-'"&0")*",0+*:"#$".*9%*/*,"%+"!"#$%&'()*(&'*"%++(&*"%774+*"
$8$&*7" .*3%*$" 0+" &'*" ,*&*-&%0+" 06" ;(&'05*+$" (+," -0+$*<4*+&"
-*3343(." (+," 703*-43(." .*$;0+$*:" =*).(6%$'" ;0$$*$$*$" (" '%5'38"
,*9*30;*," %774+*" $8$&*7" >?090(" (+," @%54*.($2" ABCAD" &'(&"
*E'%)%&$" (" .*7(.1()3*" $%7%3(.%&8" &0" &'*" '47(+" 0+*" >F0/*" *&" (3:2"
ABCGD:"H'*.*60.*2"%&" %$"*E;*-&*,"&'(&"&'*"7(I0.%&8"06"&'*"$%5+(33%+5"
;(&'/(8$" (+," 703*-43*$" %+9039*," %+" &'*" %774+*" .*$;0+$*" 06"
7(77(3$2"*E%$&"(+,")*'(9*"$%7%3(.38"%+"6%$':"
J++(&*" (+&%9%.(3" .*$;0+$*" ,*;*+,$" 0+" .*-05+%&%0+" 06" 9%.(3"
-07;0+*+&$" )8" '0$&" -*33$:" K(&&*.+" .*-05+%&%0+" .*-*;&0.$" %+%&%(&*"
(+&%7%-.0)%(3",*6*+-*"7*-'(+%$7$"&'.045'"$*9*.(3"/*33L-0+$*.9*,"
$%5+(33%+5" ;(&'/(8$" >M.0N" (+," O0+(-12" ABCGD:" H'*" ,*&*-&%0+" 06"
9%.(3";(&'05*+$")8"&'*"'0$&"3*(,$"&0"&'*"(-&%9(&%0+"06"&.(+$-.%;&%0+"
6(-&0.$" $4-'" ($" %+&*.6*.0+" .*543(&0.8" 6(-&0.$" >JP@$D" (+," +4-3*(."
6(-&0." 1(;;(" )*&(" >?@QRD2" &0" %+,4-*" &'*" (+&%9%.(3" %+&*.6*.0+" (+,"
%+63(77(&0.8"%774+*".*$;0+$*$">S4"(+,"T'*+2"ABCUD:""










06" $;*-%(3%N(&%0+" (+," (3$0" &'(&" 30/*." *E;.*$$*," 5*+*$" -043," )*"
%+,4-%)3*" 5*+*$:" H'*" *E;.*$$%0+" 06" !"!#" 5*+*$" %+" .*$;0+$*" &0"
N*).(6%$'" J@?$Z" /($" (+(38$*," 4$%+5" 1%,+*8" ;.%7(.8" -*33" -43&4.*$"




()," 1*5," 1(45%+%18"6)49)" 9$%+'" 1%00,1(" *" 9$53+,:" 2,0%+*(4$&" $#"
()," -.;" 140&*++4&0" 3*()6*7" 4&" <,=2*#41)>" /)41" *+1$" =,9*5," 9+,*2"
6),&" 6," 1(%'4,'" ()," *&(4?42*+" *9(4?4(7" $#" 1,+,9(,'" -.-/" 0,&,1" 4&"
<,=2*#41)" +*2?*,"32,?4$%1+7"5492$4&@,9(,'"64()",:32,114$&" ?,9($21"







9$&(24=%(,1" ($" )$1(" ',#,&9," ()2$%0)" ()," 1(45%+*(4$&" $#" *9%(,"
3)*1," 2,13$&1,18" ),5*($3$4,141" *&'" 455%&," 2,*9(4$&1>" Q,"
',(,9(,'" ()," 32,1,&9," $#" !"#" 4&" 1,?,2*+" (411%,1" $#" &$&E1(45%+*(,'"
*'%+(" <,=2*#41)8" =,4&0" ()," F4'&,7" ()," (411%," 64()" ()," )40),2"
32,1,&9," $#" ()41" 97($F4&,>" R+1$" 4&" F4'&,7" 6," *&*+71,'" (),"




2,13$&1," ($" 3*()$0,&1" 9$%+'" =," %1,#%+" #$2" ()," ',?,+$35,&(" $#"
&,6" (),2*3,%(49" (*20,(18" *33+49*=+," ($" =$()" =4$5,'49*+" 2,1,*29)"
*&'" *U%*9%+(%2,>" /)," 1,U%,&94&0" $#" ()," 0,&$5," $#" 1,?,2*+" #41)"
13,94,1"1%9)"*1"<,=2*#41)"LV$6,",("*+>8"MNIWP8"#%0%"LR3*2494$",("*+>8"
MNIMP"*&'"(,(2*$'$&"LX$,1(8"MNNHP")*1"),+3,'"($"(),"=2,*F()2$%0)"
()*(" $99%22,'" 4&" ()," 9)*2*9(,241*(4$&" $#" #41)" 455%&," 0,&,1" 4&"
2,9,&(" 7,*21>" /)," ,?$+%(4$&" $#" (,+,$1(" #41)8" 5*2F,'" =7" 1,?,2*+"
3)*1,1"$#"'%3+49*(4$&"*&'"0,&," +$11,18"5*',"*2$1,"3*2*+$01"3*421"
4&" (),42" 0,&$5,1" LY*11*)&" ,(" *+>8" MNNZP>" /)41" 5*F,1" (),"
9)*2*9(,241*(4$&" $#" 0,&,1" *&'" 4(1" #%&9(4$&*++7" 9$53*241$&" 64()"
(),42" )%5*&" $2()$+$01" '4##49%+(>" D,134(," $#" ()418" <,=2*#41)" )*?,"
  209 
!"
#$%&'$" (" )&)*+(," &,-(./0'" 1&," 23$" 02*45" &1" 6$,2$#,(2$" -$.$"
1*.%2/&."78,/$6$,"$2"(+9:";<<=>"?(112$,"$2"(+9:";<<=@9"A$#,(1/03"3(0"("
,$+(2/6$+5"+(,-$"-$.&'$"B/23"'(.5"3/-3+5"$C)(.4$4"-$.$"1('/+/$0:"
%&')(,$4" 2&" &23$," 1/03" '&4$+" 0)$%/$0" 7D+(0(*$," (.4" E$*3(*00:"
FG;H@9"I0"B$"4$0%,/#$4"/."!"#$%&'():"/."%&.2,(02"2&"3*'(."-$.&'$:"
J$#,(1/03")&00$0"(+"+$(02"="1*.%2/&.(+")$,1&,/."-$.$0"/."/20"-$.&'$9"
K*," )35+&-$.$2/%" (.(+50/0" %&.1/,'$4" 23(2" 23$" )$,1&,/." (.%$02&,"
-$.$" 4/11$,$.2/(2$4" 1,&'" LMND;" 6/(" (" %&''&." ),$%*,0&," &1"
%&')+$'$.2" O=PO<" (.4" MQR" /." 23$" %3&,4(2$" +/.$(-$9" S$" 1&*.4"
23(2" J$#,(1/03" !"#$%&' ),&#(#+5" $6&+6$4" 1/,02" 1,&'" 23$" %&''&."
),$%*,0&,"(.4:"(%%&,4/.-"2&"&*,",$0*+20:"B/23"("0/'/+(,"1*.%2/&.(+/25"
2&" 23(2" &1" LMND;" '&,$" 2&" 23$" 3*'(." MQR9" 8/11$,$.%$0" /."
0)(2/&2$')&,(+" $C),$00/&." &#0$,6$4" 4*,/.-" $'#,5&-$.$0/0:"
0*--$02"0/-./1/%(.2"%3(.-$0"/."-$.$",$-*+(2&,5"%&.2,&+"(12$,"B3&+$P
-$.&'$" 4*)+/%(2/&." 7T(00(3." $2" (+9:" FGG<@9" U2" 0$$'0" 23(2" 23$"
4/6$,0/1/%(2/&." 23(2" &%%*,,$4" 4*,/.-" 23$" $6&+*2/&." &1" 23/0" 1('/+5"
),&#(#+5"(11$%2$4"23$"1*.%2/&.(+/25"(.4"%$++*+(,"+&%(+/J(2/&."&1"23/0"
$C)(.4$4" -$.$" 1('/+5" ('&.-" 0)$%/$09" V3/0" -$.$" $C)(.0/&."




)(23&-$." ,$0)&.0$09" V3$" *0$" &1" '&,)3&+/.&" &+/-&.*%+$&2/4$0" 2&"
&#2(/." $11/%/$.2" 2(,-$2$4" -$.$" YX.&%X4&B.Z:" %3$'/%(+" (.4"
/.0$,2/&.(+"'*2(-$.$0/0:"&,"QEI/"3(0"#$$."%,*%/(+" /." ,$%$.2"5$(,0"
2&"%(,,5"&*2"02*4/$0"B/23"J$#,(1/03"7L*++/.0"$2"(+9:";<<H>"E(0$6/%/*0"
(.4" NXX$,:" FGGG>" O3$." $2" (+9:" FGGF>" T$++5" (.4" ?*,+02&.$:" FG;;@9"
K23$," 2$%3./W*$0"(0"'/%,&(,,(50"(.4".$C2P-$.$,(2/&."0$W*$.%/.-"
'$23&40" 7[2&%X3(''$," $2" (+9:" FGG<>" K,4(0" $2" (+9:" FG;;>" 6(." 4$,"





#$%$&'()" *+#" ),$" -(+.%$/0$" +*" /12$'2$23" 4(" ),$" %'2)" /$5'/$" ),$"
6$7#'*12," ,'2" 8#+&$(" )+" 7$" '" &$#2')1%$" 9+/$%" *+#" 2):/;1(0" ,+2)<
915#+7$"1()$#'5)1+(2"=>$$-$#"'(/"?#$/$@"ABB!C"D'(),$#"'(/"E'.%2@"
ABFBC" >$1G$#" '(/" H8'1(-@" ABFFC" I$#0" '(/" E'9'-#12,('(@" ABFAC"
J'%,'" $)" '%3@" ABFKC" L'#$%'" $)" '%3@" ABFMN3" 4(" !"#$%&'() *) #+,) -" .$"
/$25#17$/" ),$" HLOL" 2;2)$915" 1(*$5)1+("9+/$%" 1(" 6$7#'*12," %'#&'$3"
P$" )++-" '/&'()'0$" +*" ),$" )$5,(1Q:$2" /$&$%+8$/" 1(" 6$7#'*12," )+"
2):/;"),$",$9+##,'015"/12$'2$"5':2$/"7;"),$"&1#:2"'(/")+"+72$#&$"
1)2"5+(2$Q:$(5$2@"$&$("')"'"5$%%:%'#"%$&$%3"R%),+:0,"*:):#$"2):/1$2"
.1%%" 7$"8'#)15:%'#%;" 198+#)'()" *+#" '(" 1("/$$8" 2):/;"+*" ),$" #+%$"+*"
),$" $(/+),$%1:9@" ),$" 1(*%'99'2+9$" '(/" 8;#+8)+212" 1(" ),$"
/$*$(5$"'0'1(2)"HLOL"1(*$5)1+(@"),$"#$2:%)2"+7)'1($/"1("),$"8#$2$()"
2):/;" 5+:%/" 7$" ),$" 2)'#)1(0" 8+1()" )+" :(/$#2)'(/" ),$" '()1&1#'%"
199:($"#$28+(2$"'2"'".,+%$3"S:#),$#9+#$@"'2".$"2'."1("!"#$%&')
-@"),$"HLOL"1(*$5)1+("9+/$%"5+:%/"'%2+"7$":2$*:%"*+#"),$"/125+&$#;"
+*" ($." 0$($" *:(5)1+(2@" '2" 1)" ,'2" 7$$(" 2,+.(".1)," ),$" 6$7#'*12,"
8$#*+#1("0$($"*'91%;3"
T$7#'*12,"8#$2$()"2$&$#'%"*$'):#$2"),')"9'-$"),$9"+8)19'%"
*+#" /12$'2$" 9+/$%%1(0@" 7:)" 2)1%%" %'5-" 2$&$#'%" #$2+:#5$2" '(/"
*:(5)1+('%" 1(*+#9')1+(" '7+:)" 28$51*15" 0$($" *:(5)1+(2" -(+.(" )+"
+),$#"'(19'%"9+/$%23"?,$"'('%;212"+*"),$"6$7#'*12,"199:($"2;2)$9"
12" 2)1%%" 1(" 1)2" 1(*'(5;@".,15,"9$'(2" ),')" )++%2" *+#" '('%;212@" 2:5,"'2"
9'#-$#"'()17+/1$2@"'#$"'%9+2)"5+98%$)$%;"%'5-1(03"?,$"/1**15:%);"+*"
$2)'7%12,1(0"6$7#'*12,"5$%%"5:%):#$2",'2"'%2+"7$$("'",'(/15'8")+"),$"
5+98%$)$" $2)'7%12,9$()" +*" 6$7#'*12," '2" '" &$#)$7#')$" 9+/$%3"
U$281)$" ),12@" 6$7#'*12," ,'2" 8#+&$(" )+" 8#$2$()" '" :(1Q:$"
5+971(')1+("+*"5,'#'5)$#12)152" *+#" 1)2"5+98%$)$"/$&$%+89$()"'2"'"
&$#)$7#')$"9+/$%3" 4)" 12"$V8$5)$/"),')" 1("),$"5+91(0";$'#2"),$":2$"
+*" 6$7#'*12," '2" '" 9+/$%" .1%%" 7$" .$%%" $2)'7%12,$/@" 8#+&1/1(0" ($."
1(210,)2"1()+"199:($"2;2)$9"/$&$%+89$()@"*:(5)1+("'(/"/12$'2$3 "




#$%&'(')" *+" ,-%$.%/" 0+" *12$3%" 4+" 521/%."6+" ,-'%" 07+" 89-%:" 5+" ,-&';1)<<9:;" #+"




























8&'9M9&" D+" *):/'(%T`&9\9:" J+" *(-'9&" #G+" 692-%2;;" *,+" 7%:'(3'" 0+" *19.$:9" 8J+"
*1%'/'9&" 8C+" LK%&13&2';" G+" #UH9:':%-" *+" =%/E'/'" L+" N9:%3" 0+" N)EE;" ," ORWW^S" #"
E9/91'(" ;(&99/" <)&" .21%1')/;" %<<9(1'/E" 9.U&I)E9/9;';" '/" \9U&%<';-V"
89M9:)$.9/1"RPZYZXTa^V"
"





#$%%&'(" )*" +($,$&-" .*" /($,0" .*" .1223,4" .5*" #$66'(478630&" .*" 9$,'" :;*"
<0',&8$2" =*" >$,"?'0',"@=*" =3$,A"B=*"#'34',C'(A"5)*"9'248"DE*"@1(1&$,3FG'3H3".*"




#-44'3,3" D*" Z$6'(4"+?.*"#-0U37" [*".'3\'(" ;#*" G78$$%".=.*" GT$3,H"#)" LW]M^P"
5-(('2$&3>'" 23A8&" $,0" '2'7&(-,"637(-47-T_" 36$A3,A" -%" $1&-T8$A_" 3," $" U'C($%348"
3,%'7&3-,"6-0'2V";1&-T8$A_"M]YM!^^FM!`aV"
"





G'8($"#*";26'30$F93,A" =*" Z->'2$,0" =*" Q('>$,3-," G*" =-,'4".*"d1$32".*"c322'_":*"
#1,&";*"/1(&-," =*" G364"G*".7Z$_"9*")216C"/*":$>34" =*" 52''"5*"<23>'("9*"52$(H"D*"
D3002'" 5*" ?223-&" :*" Q8('$0A-20" +*" #$(0'," +*"c$('" :*" /'A16" G*" .-(&36-('" /*"
9'((_"+*"#'$&8")*")832236-('"/*"Q($7'_";*"5-(C_"E*":1,,".*"=-8,4-,"5*"c--0"=*"
52$(H"G*")'2$,"G*"+(3%%3&84"+*"G63&8".*"+23&8'(-"D*"#-R0',")*"/$(H'("E*"Z2-_0"5*"
G&'>',4" 5*" #$(2'_" =*" #-2&" 9*" )$,$A3-&3034" +*" Z->'22" =*" /'$42'_" #*" #',0'(4-," 5*"
+-(0-,":*";1A'("9*"c(3A8&":*"5-223,4"=*"D$34',"5*":_'("Z*"Z'1,A"9*"D-C'(&4-,"Z*"




.$&&8'R4" E*" ?22R--0" .*" c--06$,4'_" D*" 52$(H" +*" 5--T'(" =*" Q(-6$,4" ;*"
+($%8$6":*"GH17'"5*")$,03$,"D*";,0('R4"D*"#$((34-,"?*"936C'(2'_";*"+$(,'&&"=*"
@-4H'("E*"#$22"D*"+$(,'(")*"9'22_":*"/3(0"5*")$26'("G*"+'8(3,A"b*"/'(A'(";*":--2'_"
5.*" ?(4$,Fg(K," [*" ?4'(" 5*" +'3A'(" #*" +'342'(" .*" 9$(-&H3" Z*" 93(," ;*" 9-,$,&U" =*"








  213 
!"








AD%;&:7%" $%+" )(?D.$&7)S" ;7%&)7." $A&()"-'7.(8?(%79(" +D>.:;$&:7%G" ;79>$)$&:=("
$%$.S/(/":%"=()&(<)$&(/B"T(%79(",(/"4HG4U3U84U4!B"
"
#(..S" Q" $%+" 6D)./&7%(" QV" 123445" M'(" D/(" 7A" ,WQ:" &(;'%7.7?:(/" A7)" ?(%("
O%7;O+7-%":%"@(<)$A:/'B"X):(A"VD%;&"T(%79:;/"43G4!H84HYB"
"







9D&$?(%(/:/" :%" &'(" @(<)$A:/'G" :%" /($);'"7A" ?(%(/" ;7%&)7..:%?"+(=(.7>9(%&" :%" $"
=()&(<)$&(B"CD))"X:7."UG4!H8232B"
"








*:%O"*J"I>$:%O"6PJ"*(:]()"Q6" 123445"K((>"/(cD(%;:%?"7A" &'(" :%%$&(" :99D%("












=.$8327JJ76" PQR" S+36-7T)3+" UR" E747%*)" SR" =9+(/3" E;R" V7(W76" UE" FGAA>H"
I6+/)86(9.$J7" 96$0(,(/4" +/%" 0*/8.($/+," +/+,&)7)" $0" .27" -7#6+0()2" 7J#6&$/(8"
(//+.7"(JJ*/7"67)9$/)7".$"=+,J$/7,,+"(/078.($/:"X"YJJ*/$,"@!G?MCN@OMCMB:"
"








FGA@NH" 17,,*,+6" '()*+,(-+.($/" $0" J+86$92+47" 9&6$9.$)()" +/%" (/.76,7*3(/O@^"
67,7+)7" (/" +" '(6+," 27J$662+4(8" (/078.($/" (/" -7#6+0()2" ,+6'+7:" X" 5(6$," !!?@GAGCO
@GANA:"
"












!"# $%&'()*+,# -(.#&%#(# /(01(&0%# 2330# 23# *.-'%(+%#31'# 4.350%67%#3)#
(.2*/*'(0# *..(2%# *881.%# '%+93.+%# (.6# 2,%# '%710(2*3.# 3)#
*.)0(88(2*3."#
#
:"# ;,%# *.2%')%'3.<*.61-%6# 7%.%+# 3)# 2,%# =>=;# 7%.%# )(8*0?# *+#
%@9(.6%6# *.# A%&'()*+,# 7%.38%# (.6B# (+# 3--1'+# *.# 8(88(0+B#
9'%+%.2+#(.2*/*'(0#9'39%'2*%+"#
#
C"# $%&'()*+,# *.2%'0%14*.<D# 90(?%6# (.# *893'2(.2# '30%# &32,# 61'*.7#
6%/%0398%.2#(.6# *881.%# '%+93.+%"# ;,*+# -3106# )(-*0*2(2%# 2,%#1+%#
3)# A%&'()*+,# (+# (# 836%0# )3'# 2,%# +216?# 3)# /('*31+# 9(2,3037*%+# 3)#












D"# I%+9*2%# 3)# &%*.7# (# ,%83'',(7*-# /*'1+B# JKLK# 63%+# .32# *.)%-2#
































.%))*41%50*! %?'%$'135*#! %5! 21@%)%50%-! '*4$3-! 2%! 156%-017*'185!
2%(123!*!-/!$%A/%<3!0*4*<3B!-/!'1'#3!2%!612*!)9$123B! #*!@*'1#12*2!
2%! ')>*! C! 2%! 4321@1'*'185! 7%5D01'*B! C! #*! 0)*5-$*)%5'1*! 2%! -/-!
%4()135%-=!"5!#3-!E#0143-!*<3-!%#!/-3!2%#!$%&!'%()*!'343!432%#3!
2%! %5@%)4%2*2%-! ./4*5*-! .*! 2%-$/50*23B! '35! %F%4$#3-! 0*5!
14$3)0*50%-! '343! %#! '95'%)B! #*! 3(%-12*2! 3! %5@%)4%2*2%-!
'*)2>*'*-B!%50)%!30)3-=!
! "#!')%'1%50%!/-3!2%#!$%&!'%()*!'343!432%#3!2%!6%)0%()*23B!
.*! @*'1#10*23! %#! 2%-*))3##3! 2%! .%))*41%50*-! 7%5841'*-=! G*!
21-$351(1#12*2! 2%#! 7%534*! 2%#! $%&! '%()*! .*! ##%6*23! *! #*!
12%501@1'*'185!C!'*)*'0%)1&*'185!2%!-/-!7%5%-=!H2%49-B!%#!$)37)%-3!
$)32/'123! E#014*4%50%! %5! %#! '353'141%503! 2%#! 7%534*! 2%#! $%&!
'%()*! -%! .*! 61-03! @*'1#10*23! $3)! %#! *#03! 7)*23! 2%! '35-%)6*'185!
3(-%)6*23! %50)%! %#! 7%534*! 2%! %-0%! 3)7*51-43! 432%#3! C! 30)3-!
7%534*-! '343! %#! 2%#! ./4*53=! "-0*! %-! /5*! 2%! #*-! 6%50*F*-! A/%!
@34%50*! %#! /-3! 2%#! $%&! '%()*! '343! 3)7*51-43! 432%#3B! $%)3!
0*4(1D5! #3! -35! #*! @*'1#12*2! 2%! ')%*)! #>5%*-! 2%! $%'%-! 4/0*50%-B!
#>5%*-!2%!$%'%-!0)*5-7D51'*-!C!%5-*C3-!0)*5-103)13-!$#&)$)%=!
! "#! $%&! '%()*!%-09! -1%523!*4$#1*4%50%!/01#1&*23! '343!/5*!
.%))*41%50*! $*)*! %#! %-0/213! 2%! %5@%)4%2*2%-! 15@%''13-*-! C!
%-0/213-!-3()%!#*!150%)*''185!2%#!.3-$%2*23)!C!%#!$*087%53=!"5!#3-!
E#0143-! *<3-! -%! .*5! $/(#1'*23! 5/4%)3-3-!432%#3-! 2%! 15@%''185!
'35! (*'0%)1*-B! 61)/-! C! .3573-! /01#1&*523! %#! $%&! '%()*! '343!
.3-$%2*23)=! "#! $%&! '%()*! $3-%%! /5! -1-0%4*! 154/53#871'3! 4/C!
 222
!"#$%%&''$!&() '&) *+") ,"%-./") "') "#/+!.&) "0) ,%&1+0!.!$!) /$0/&) !")
'&#)$#,"2/&#)34#.2&#)!") '$) %"#,+"#/$) .0-+0")2&-&)#+) .0/"%$22.50)
2&0)!.1"%"0/"#)&%6$0.#-&#)7)$6"0/"#),$/56"0&#8)
) 9&#),%.02.,$'"#)2&-,&0"0/"#)2"'+'$%"#)!"')#.#/"-$).0-+0")
.00$/&) !"') ,":) 2"3%$) #&0) '&#) -$2%51$6&#) 7) '&#) 0"+/%51.'&#8) 9$)
";.#/"02.$) !") '<0"$#) !") ,"2"#) /%$0#6=0.2&#) 2&0) 2='+'$#) .00$/$#)
1'+&%"#2"0/"#)7) '$) 1$2.'.!$!)!")>.#+$'.:$2.50)!") '$#)-.#-$#()?$2"0)
*+")"'),":) 2"3%$),&#"$)+0)$'/&),&/"02.$'),$%$) #"%)+/.'.:$!&)"0)"')
"#/+!.&)!") '$#) .0/"%$22.&0"#)"0/%") '$#)2='+'$#)!"')?&#,"!$!&%)7)"')
,$/56"0&8)
) @&%) &/%$) ,$%/"() "') #.#/"-$) .0-+0") .00$/&) !"') ,":) 2"3%$)
-+"#/%$) +0) 1+"%/") 6%$!&) !") 2&0#"%>$2.50) !") '$#) #"2+"02.$#) "0)
-+2?&#) 6"0"#) !"') #.#/"-$) .0-+0") !") -$-<1"%&#8) A"0"#)
!"/"%-.0$0/"#).-,'.2$!&#)"0)'$)%"#,+"#/$).00$/$()2&-&)'&)#&0)'$#)
2./&*+.0$#) &) '&#) %"2",/&%"#) !") /.,&) B&''() ,%"#"0/$0) +0$) "'">$!$)
?&-&'&6<$) "0) #+) #"2+"02.$) 6"0=/.2$) 2&0) '$#) !")-$-<1"%&#() 7) '&#)
"#/+!.&#) $2/+$'"#) #") 2"0/%$0) "0) 2&-,%&3$%) #.) "#/$) "*+.>$'"02.$)
6"0=/.2$)/$-3.=0),+"!")/%$#'$!$%#")$)+0$)"*+.>$'"02.$)1+02.&0$'8)
) C') &3D"/.>&) !") "#/$) B"#.#) "#) '$) 2$%$2/"%.:$2.50) !") '$)
%"#,+"#/$)$0/.>.%$')!"'),":)2"3%$)1%"0/")$')>.%+#)?"-&%%46.2&)EFGF()
2&0)"')1.0)!")2&0&2"%)'$#)-&'=2+'$#).-,'.2$!$#)7),%&1+0!.:$%)"0)"')
2&0&2.-."0/&) !") '$) %"#,+"#/$) .01'$-$/&%.$) 2$+#$!$) ,&%) "')
,$/56"0&)H2='+'$#).-,'.2$!$#()-.6%$2.50)2"'+'$%()7)6"0"#)7)2.%2+./&#)
6=0.2&#).-,'.2$!&#)"0)'$)%"#,+"#/$I8)
) B"0."0!&) "#/&) "0) 2+"0/$() ,&!"-&#) !.>.!.%) "#/$) /"#.#)
!&2/&%$')"0)!&#)#"22.&0"#)!.1"%"02.$!$#()'$)#"22.50)J)HG$,</+'&#)K()L)
7)MI()2+7&)&3D"/.>&)2&0#.#/")"0)'$)2$%$2/"%.:$2.50)!")'$)";,%"#.50)7)
1+02.50) !") !.1"%"0/"#) 6"0"#) .-,'.2$!&#) "0) '$) %"#,+"#/$) .0-+0")
$0/.>.%$')!"'),":)2"3%$8)@&%)&/%&)'$!&()'$)#"22.50)JJ)HG$,</+'&#)N)7)OI)
#")2"0/%$)"0)"')"#/$3'"2.-."0/&)!"')-&!"'&)!").01"22.50)#.#/=-.2$)




3.)'")8"9/'/")686:).2).');.0)!.<,") ) ) ) ) )
! "#! $%&'(%&)#! *+,(+%! #+)*-*$#.! /0,*%+1#! /0+! .#! 2%)%//*3+!
2%.! -*$(&4! .0! 5(%! #/)*-#! .#! *+2(//*3+! 2%! %6%/)0$%&! /%.(.#$%&! 7!
,0.%/(.#$%&! /0+! '02%$! #+)*-*$#.4! /0,0! %&! %.! /#&0! 2%.! *+)%$6%$3+!
89:;<!)*'0!9!7!/*%+)0&!2%!=%+%&!%&)*,(.#20&!'0$!9:;!89>?&<@!
! A.! /0+0/*,*%+)0! #/%$/#! 2%! .#&! '$0'*%2#2%&! #+)*-*$#.%&! 2%!
.0&! 9>?&! &%! .*,*)#! #! (+0&! '0/0&! =%+%&! 5(%! B#+! &*20!
%CB#(&)*-#,%+)%!%&)(2*#20&!/0,0!DEF!0!GH@!9+/.(&0!%+!B(,#+0&4!
#! '%&#$! 2%! 5(%! .#! *,'0$)#+/*#! 2%.! &*&)%,#! 2%.! 9:;! %&! /.#$#4! +0!
%C*&)%! &(6*/*%+)%! *+60$,#/*3+! #/%$/#! 2%! .0&! ,%/#+*&,0&! 5(%!
'#$)*/*'#+!%+!.#!*+B*I*/*3+!2%!.#!$%'.*/#/*3+!-*$#.!,%2*#2#!'0$!9:;@!!
! J%+)$0! 2%! .0&! 9>?&4! .#! 6#,*.*#! 2%! '$0)%K+#&! 2%+0,*+#2#&!
9:9L! 8'$0)%K+#&! *+2(/*2#&! '0$! 9:;! /0+! $%'%)*/*0+%&! 2%!
)%)$#)$*/0'M')*/0&<! B#! &*20! %&)(2*#2#! %+! -%$)%I$#20&! &('%$*0$%&@!
A&)(2*0&! $%/*%+)%&! B#+! 2%,0&)$#20! 5(%! .#! 6#,*.*#! 9:9L! %&)N!
/0+&%$-#2#! %+! ,#,K6%$0&4! #+6*I*0&! 7! 'NO#$0&4! '%$0! +0! %&)N!
'$%&%+)%! %+! .%-#2($#&4! '.#+)#&! 0! #+*,#.%&! *+6%$*0$%&! /0,0! .#!
,0&/#!2%!.#!6$()#!0!.0&!+%,#)020&@!"#&!'$0)%K+#&!'%$)%+%/*%+)%&!#!
%&)#! 6#,*.*#! '#$)*/*'#+! %+! ,(/B0&! '$0/%&0&! 2%! .#! $%&'(%&)#!
#+)*-*$#.! 7! %+! 0)$#&! 6(+/*0+%&! /0,0! .#&! *+)%$#//*0+%&! '$0)%K+#P
'$0)%K+#!0!'$0)%K+#PQF;4!7!%+!.#!,*=$#/*3+!7!'$0.*6%$#/*3+!/%.(.#$@!
! A+! '%/%&4! 7! B#&)#! %&)%! %&)(2*0! %+! %.! 5(%! B%,0&!
/#$#/)%$*1#20! RS! =%+%&! 2%! .#! 6#,*.*#! !"!#! %+! '%1! /%I$#4! .#!
*+60$,#/*3+! $%.#/*0+#2#! /0+! %&)#&! ,0.M/(.#&! %$#! '$N/)*/#,%+)%!
*+%C*&)%+)%@!;(%&)$0! )$#I#O0! $%-%.3!5(%!%&)#! 6#,*.*#! 2%!'$0)%K+#&!






!"#!$%&'( )#( #'*+( ,+!"-"+( ).%+/*#( '.( #0&-.1"2/3( 4&*#/1"+-!#/*#(
,+1"-"*+)+'(4&%(-+(#54+/'"2/(67/"1+(8.#('#(4%&).1#(#/(-&'(4#1#'9(
:)#!;'3(4+%+(#54-&%+%(+( ,&/)&( -+'(4%&4"#)+)#'(+/*"0"%+-#'(
)#( #'*&'( <=>'3( %#+-"?+!&'( #54#%"!#/*&'( !"# $!%&'( #( !"# $!$'( #/( 4#?(
1#$%+()#'4.7'()#-(*%+*+!"#/*&(1&/(<@A'(%#1&!$"/+/*#'(B()#'4.7'(
)#(./+("/,#11"2/(0"%+-(1&/(=CDC3(&$'#%0+/)&()",#%#/*#'(%#'4.#'*+'(
#/*%#( -+'( 17-.-+'( )#( %"E2/( B( -+( -F/#+( 1#-.-+%( G@H3( 4&'"$-#!#/*#(
)#$")&( +(8.#(#'*+'(I-*"!+'(/&( '&/( 17-.-+'( "/!./#'9(J$'#%0+!&'(
*+!$"7/( ./( 4&'"$-#( !#1+/"'!&( )#( $-&8.#&( )#( -+( 0F+( )#(
'#E+-"?+1"2/()#-(<@A(4&%(4+%*#()#-(0"%.'(B+(8.#(/"(-+'(17-.-+'(G@H(/"(
-&'( 1.-*"0&'( 4%"!+%"&'( )#( 17-.-+'( )#( %"E2/( %#'4&/)"#%&/( )#( -+(
!+/#%+( #'4#%+)+( +( -+( "/,#11"2/( 1&/( =CDC9( K/( 1+!$"&3( 1.+/)&( -+(
"/,#11"2/('#(%#+-"?2(!"#$!$'3(!#)"+/*#(./+("/B#11"2/("/*%+4#%"*&/#+-(
#/( 4#1#'( +).-*&'3( '#( &$'#%02( ./+( %#'4.#'*+( +/*"0"%+-( *F4"1+(
1+%+1*#%"?+)+(4&%(-+("/).11"2/()#(<@A'(#(<=>'9(
L&%( &*%&( -+)&3( -+( 4%&*#11"2/( 6#/#%+)+( +/*#( ./+( "/,#11"2/(
0"%+-( 4&%(M( 6#/#'()#( !(!%( '#-#11"&/+)&'( ,.#(#5+!"/+)+( *+!$"7/( !"#
$!$'(.*"-"?+/)&(-+%0+'()#(4#?(1#$%+(!"1%&"/B#1*+)+'(1&/(4-;'!")&'(
)#(#54%#'"2/9(N&'(%#'.-*+)&'(&$*#/")&'(4%&4&%1"&/+/(-+($+'#(4+%+(
,.*.%+'( "/0#'*"6+1"&/#'3( /&( '&-&( #/( 1.+/*&( +( -+( 4%&*#11"2/( 8.#(






) N+( "/*#%-#.8."/+PQ( R<NQS( #'( ./+( )#( -+'( 1"*&8."/+'( 4%&P
"/,-+!+*&%"+'(!;'("!4&%*+/*#'3(T./*&(+-(OA@U(B(+(-+(<NVW3()#$")&(+(
'.(4+%*"1"4+1"2/( *+/*&(#/( -+( %#'4.#'*+( "/!./#( "//+*+( 1&!&(#/( -+(
%#'4.#'*+("/!./#(+)+4*+*"0+9(K'*+(!&-71.-+(#'(4%&).1")+(4&%(./+(
6%+/( 0+%"#)+)( )#( 17-.-+'3( "/1-.B#/)&( !+1%2,+6&'3( 17-.-+'(
#/)&*#-"+-#'3(8.#%+*"/&1"*&'(B(,"$%&$-+'*&'3(B(4+%*"1"4+(#/(4%&1#'&'(
 225 
!"#"$ %&$ '(#&)"*"+(,-,.$ %&,$ /(,*0(,)&,$ 1($ 2&,($ &301&.$ */"!(,",$
#()&45%-!",$+$%&$6(0/"376(,-,8$
$ 9$ *(,&/$ 1($ %&$ -#*"/)&6!-&$ 1(%$ *(:$ !(4/&$ !"#"$"/3&6-,#"$
#"1(%"$(6$(,)01-",$,"4/($1(,&//"%%".$(,)01-",$)";-!"%53-!",$+$(6$(%$
(,)01-"$1($1-<(/,&,$(62(/#(1&1(,.$ (%$ '"#5%"3"$1($ %&$ =>?$(6$*(:$
!(4/&$6"$'&4@&$ ,-1"$ -1(6)-2-!&1"$(6$6-6306&$4&,($1($1&)",$6-$ (6$
6-63A6$ */"+(!)"$ 3(6"#&$ '&,)&$ (%$ #"#(6)"8$ B6$ <-,)&$ 1($ %&$
-#*"/)&6!-&$ C0($ (,)&$ #"%7!0%&$ )-(6($ (6$ #0!'",$ */"!(,",$
4-"%53-!",.$+$0)-%-:&61"$%&$!"6,(/<&!-56$1($3(6(,$C0($(;-,)($(6)/($
(%$3(6"#&$1(%$'0#&6"$+$1(%$*(:$!(4/&$!"#"$'(//&#-(6)&.$'(#",$
%"!&%-:&1"$ +$ !&/&!)(/-:&1"$ %&$ =>?$ (6$*(:$ !(4/&8$9$ %"$ %&/3"$1($(,)($
)/&4&D".$ '(#",$ 1(,!/-)"$ %&$ /(30%&!-56$ 1($ %&$ (;*/(,-56$ 1($ (,)&$
#"%7!0%&$(6$!"61-!-"6(,$4&,&%(,$+$(6$1-2(/(6)(,$5/3&6",.$&,@$!"#"$
2/(6)($ &$ 1-2(/(6)(,$ #"%7!0%&,$ &,"!-&1&,$ &$ *&)53(6",$ EF9GF,H$
(,)@#0%",$ !"#"$ (%$ >FI$ "$ (%$ *"%+$ =JK8$ L(#",$ "4,(/<&1"$ 06&$
/(,*0(,)&$ 1($ %&$ =>?$ 10/&6)($ %&,$ */-#(/&,$ '"/&,$ 1(,*07,$ 1($ %&$
(,)-#0%&!-56$!"6$&#4",$F9GF,.$&%$-30&%$C0($"!0//($!"6$(%$MNOP$+$






T)-%-:&61"$ %&$ '-4/-1&!-56$ !*+ ,!-.$ 1($ ,"61&,$ 1($ 9UN$ (6$ %&/<&,$
!"#*%()&,$ '(#",$ *"1-1"$ <-,0&%-:&/$ %&$ (;*/(,-56$ 1($ %&$ !"#$ (6$ %&$
!&4(:&.$ %&$ (*-1(/#-,$ +$ %",$ 6(0/"#&,)",$ 1($ %&$ %@6(&$ %&)(/&%$ 1($ %",$
*(!(,.$ 1(6")&61"$ ,0$ -#*"/)&6!-&$ 10/&6)($ %&$ 6(0/"376(,-,$ +$ (%$
1(,&//"%%"$1($(,)",$*(!(,8$





!"#!$#%&#' $%&#"()*' !+,+' #-' !.%!#"' +' -/)' #%0#",#1/1#)'




!"#$%&'() *+) !","-%.,/0"-/12) 3.) 4) 5.2.6) 3.) 7.,8(,/2") .2) .') 7.0)
!.9,") ) ) ) ) ) ) ) ) )
' =%' ,/,>0#"+)*' -/' ?#"0+"$%/' )#' #@?"#)/' #%' -$%0+!$&+)' A'
!$&+&2@$!+)' BCA6)D' E' !(-4-/)' FG*' 34#' )+%' !(-4-/)' 34#' 4&$-$H/%' )4)'
I".%4-+)' !$&+?-/),.&$!+)'?/"/'?"+,+9#"' -/' !$&+-$)$)' E' -/'/?+?&+)$)'
1#'-/)'!(-4-/)'1$/%/<'6/'?#"0+"$%/'J4#I/'4%'?/?#-'!-/9#'#%'-/',4#"&#'
1#?#%1$#%&#'1#'I".%4-+)')#!"#&+"#)*'#%'-/'1#0#%)/'0"#%&#'/'!(-4-/)'
$%0#!&/1/)' ?+"' 9$"4)' E' &/,K$(%' #%' -/',4#"&#' 1#' +&"/)' !(-4-/)' %+'
"#!+%+!$1/)'!+,+'?"+?$/)'?+"'#-')$)&#,/'$%,4%$&/"$+<'
' 6/'?#"0+"$%/' 0+",/'?+"+)'#%' -/)',#,K"/%/)'1#' -/)'!(-4-/)'
1$/%/'#%'?"#)#%!$/'1#'!/-!$+<'=)&+)'?+"+)'%+')+-+'!/4)/%'-/'-$)$)'?+"'
!8+34#' +),2&$!+' 1#' -/)' !(-4-/)*' )$%+' 34#' &/,K$(%' ?"+9+!/%' -/'
#%&"/1/'1#'+&"/)',+-(!4-/)'!+,+' -/)'I"/%H$,/)<'6/' 0+",/!$2%'1#'
?+"+)' 1#?#%1#' 1#' -+)' 1+)' 1+,$%$+)' !/"/!&#">)&$!+)' 1#' #)&/'
,+-(!4-/*'#-'LMCNO'E'#-'1+,$%$+'1#'4%$2%'/-'!/-!$+'C/6P<'Q+,$%$+)'
34#' &/,K$(%' #%!+%&"/,+)' #%' +&"/)' ,+-(!4-/)' $%,4%#)' !+,+'
LN=RS*'4%/'?"+&#>%/'#@!-4)$9/,#%&#'?"+14!$1/'?+"',/!"20/I+)'E'







1#' 7' I#%#)' 1#' ?#"0+"$%/' #%' #-' I#%+,/' 1#-' ?#H' !#K"/<' V#,+)'
#)&41$/1+'-/'#9+-4!$2%'1#'#)&+)'I#%#)'E'1#&#",$%/1+'-/'#@?"#)$2%'
1$0#"#%!$/-' !+%)&$&4&$9/' E' -/' "#)?4#)&/' 1#' -+)' ,$),+)' 0"#%&#' /'
 227 
!"#$%$&'$()$('*+,-.(/)$&)!"#$%$&'$()0%12&.()3)'"4.()5$-,-2%$(6)7('.)
&.() 82) 4$%+"'"!.) 5.+4%.92%) :,$) -.() ;) 1$&$() ($) 5.+4.%'2&) !$)
+2&$%2()!"#$%$&'$()2&'$()-.()$('*+,-.()3):,$)(,)$<4%$("0&)4,$!$)
($%) 2(.5"2!2) 2) !"#$%$&'$() '"4.() 5$-,-2%$(/) -.) :,$) 5.&#"%+2%*2) -2)
(.(4$582) !$) -2) 4.("9-$) $=.-,5"0&) #,&5".&2-) 3>.) !$) -.52-"?25"0&)
5$-,-2%)(,#%"!2)4.%)$('2)#2+"-"2)!$)1$&$()!,%2&'$)(,)$=.-,5"0&6)
) @!$+A(/)8$+.()$(',!"2!.)-.()52+9".():,$)($)4%.!,5$&)$&)
-2) $<4%$("0&) !$) -2() ;) 4$%#.%"&2() !$) 4$?) 5$9%2) !,%2&'$) $-) 4%"+$%)
+$() !$) !$(2%%.--.) !$) -2() -2%=2(/) 3) (,) %$(4,$('2) #%$&'$) 2) ,&2)
"&#$55"0&)("('B+"52)="%2-)2)-.()C)!*2()4.('D#$%'"-"?25"0&6)E2)!"#$%#&'()
*+,)($)+.('%0)5.+.)-2)+A()"&!,5"9-$)4.%)$-)="%,()FGHG)'2&'.)$&)-2)
"&#$55"0&) "&'%24$%"'.&$2-) $&) 2!,-'.(/) 5.+.) $&) -2) "&#$55"0&)
("('B+"52)$&)-2%=2(6)
I,$('%.() 2&A-"("() #"-.1$&B'"5.() 82&) 2%%.J2!.) -,?) (.9%$) -2)
$=.-,5"0&) !$) $('.() 1$&$(6) K$+.() ="('.) :,$) -2) 4$%#.%"&2) !$) 4$?)
5$9%2) "!$&'"#"52!2) 5.+.) 4%$5,%(.%2) $&) &,$('%.) $(',!"./) -2)
!"#$%#&'()*+,/))($)2($+$J2)+A()$&)5,2&'.)2)(,)42'%0&)!$)$<4%$("0&)
2-) 1$&) 2) 42%'"%) !$-) 5,2-) $=.-,5".&0) -2) #2+"-"2) !$) -2() 4$%#.%"&2(/)
LM7NO/) :,$) 2) -2) 4$%#.%"&2) !$) 8,+2&.(/) 32) :,$) 2+9.() ($)
$<4%$(2%*2&) $&) 5B-,-2() +"$-."!$(6) E.() 2&A-"("() $=.-,'"=.()







 E2() 5B-,-2() $&!.'$-"2-$() 3) -.() -$,5.5"'.() 5.&('"',3$&) -2)
4%"+$%2) -*&$2) !$) !$#$&(2) 5.&'%2) -.() 42'01$&.(6) P$) 8$58./) -2)
+23.%*2)!$)-.()42'01$&.()'"$&$&)2-1,&2)%$-25"0&)5.&)$-)$&!.'$-"./)
2,&:,$)&.)'.!.()$--.()--$12&)2)"&#$5'2%)(,()5B-,-2(6)E2)"&#$55".&$()
4,$!$&) 4%.=.52%) 1%2&!$() 52+9".() $&) -2) #,&5".&2-"!2!) !$) -2()
 228




*(' #%' ,0%)&1-<0%!-2)' *(' #($!+!-,+&' %#' #$<%0' *(' #%' -)3#%1%!-2)' =%'
&$/$(&,+' +,+0<%0#(' %' (&,%&' !"#$#%&' $)' /%/(#' /0-)!-/%#' ()' #%'
-)1$)-*%*4'
' 5%&' -),(0%!!-+)(&' (),0(' (#' =+&/(*%*+0' 9' (#' /%,2<()+' &+)'
(&()!-%#(&' /%0%' #%' 1+*$#%!-2)' *(' #%' 0(&/$(&,%' -)1$)-,%0-%4' 5%'
/0(&()!-%' *(' $)' /%,2<()+' %#,(0%' (#' (8$-#->0-+' -)1$)('/0(7%#(),('
()' $)' =+&/(*%*+0' >%?+' !+)*-!-+)(&' )+01%#(&.' !%$&%)*+' #%'
%/%0-!-2)' *(' ()3(01(*%*(&' 8$(' ()' 1$!=+&' !%&+&' !+)##(7%)' #%'
1$(0,(' *(#' =+&/(*%*+0' &-' (&,(' )+' (&' !%/%@' *(' !+),0+#%0' #%'
-)3(!!-2)4' A)!+),0%1+&' !#%0+&' (?(1/#+&' *(' (&,(' (3(!,+' ()' #%&'
3-(>0(&'=(1+00;<-!%&'7-0%#(&.'()'#%&'8$('(),()*(0'(#'/%/(#'0(#%,-7+'
8$(' ?$(<%)'(#' /%,2<()+' 9' #%'/0+/-%' 0(&/$(&,%'*(#' =+&/(*%*+0'(&'
(&()!-%#4' 5%&' =(1+00%<-%&' &+)' $)' &6),+1%' !%0%!,(06&,-!+' *(' (&,%&'




!"#$#%&' *()*06,-!%&' &+)' #%&' !"#$#%&' *-%)%' *(' %#<$)+&' 7-0$&'
=(1+00;<-!+&'!+1+'(#'7-0$&'*(#'C>+#%'+'(#'7-0$&'*(#'*()<$(4'
' 5%'1%9+0'/%0,('*('#%&'-)7(&,-<%!-+)(&'##(7%*%&'%'!%>+'/%0%'
(&,$*-%0' #%&' -),(0%!!-+)(&' =+&/(*%*+0D/%,2<()+' &(' =%)' 0(%#-@%*+'
()' #6)(%&' !(#$#%0(&' 8$(' /+*06%)' )+' &(0' #%&' *-%)%&' /0-)!-/%#(&'
*$0%),(' $)%' -)3(!!-2)' )%,$0%#.' =%!-()*+' *-36!-#' #%' !%0%!,(0-@%!-2)'
*(#' !+1/+0,%1-(),+' *(#' /%,2<()+' *(),0+' *(#' =+&/(*%*+0' 9'





! "#$! %#&#! '(%#)! '*! +$,-.,+/*! #01'%,2#! &'! '(%'! %$/0/1#! '(!
3'1#$/$! '*! .#-#.,3,'-%#! &'! */! +/%#*#45/! 4'-'$/&/! +#$! '*! 2,$6(!
7898)! .#3#! '1'3+*#! &'! 2,$6(! :'3#$$;4,.#)! .'-%$;-&#-#(! (#0$'!
%#&#! '-! */(! ,-%'$/..,#-'(! '-%$'! '*! 2,$6(! <! */(! .=*6*/(! &'*!
:#(+'&/&#$!&6$/-%'! *#(! '(%/&5#(!3;(! %'3+$/-#(!&'! */! ,->'..,?-@!
A'3#(! +6'(%#! /! +6-%#! 6-! 3#&'*#! &'! ,->'..,?-! (,(%=3,./!
3,.$#,-<'.%/-&#!'*!2,$6(!'-!'*!(,(%'3/!.,$.6*/%#$,#!&'!*/$2/(!&'!+'B!
.'0$/@! C%,*,B/-&#! '(%'! 3#&'*#! :'3#(! +#&,&#! 2,(6/*,B/$! */(!
+$,3'$/(! .#-('.6'-.,/(! &'! */! ,->'..,?-! '-! '*! +'B@! D! +'(/$! &'! */(!
:'3#$$/4,/(! #0('$2/&/(! '-! *#(! +'.'()! */(! .=*6*/(! '-&#%'*,/*'(! -#!
(#-! ,->'.%/&/(! +#$! '*! 2,$6()! /*! 3'-#(! &6$/-%'! *#(! +$,3'$#(!
3#3'-%#(! &'! */! ,->'..,?-)! (,'-&#! *#(! *'6.#.,%#(! */(! .=*6*/(!
3/$./&/(! .#3#! +#(,%,2/(! +/$/! '*! 2,$6(! &6$/-%'! '(%/! '%/+/! &'! */!
,->'..,?-@! E/! /+*,./.,?-! &'! */(! %=.-,./(! '3+*'/&/(! &6$/-%'! '(%'!
'(%6&,#! /! #%$#(! +/%?4'-#(! +#&$;!3'1#$/$! '*! .#-#.,3,'-%#! &'! */(!
,-%'$/..,#-'(! '-%$'! +/%?4'-#(! <! :#(+'&/&#$'(! '! ,-.$'3'-%/$! '*!




!"#$%&'() *+) ,-.#&-.%") /-&0(01%"21") -) 345'"6"%(21") 7&2"4%-) '")
345-00184)0(4)9:!:)-4)/"2;".)7-)<-=)!->2")) ) ) )
! E#(!3/.$?>/4#(!<!*#(!-'6%$?>,*#(!(#-!,-&,(+'-(/0*'(!+/$/!*/!
$'(+6'(%/! ,-36-'! ,--/%/! '-! 2'$%'0$/&#(! (6+'$,#$'(! <!
+$'(63,0*'3'-%'! 16'46'-! 6-! +/+'*! (,3,*/$! '-! '*! ./(#! &'*! +'B!
.'0$/@! E/! ,&'-%,>,./.,?-! &'! */(! .=*6*/(! F6'! +$#&6.'-! */(!
F6,3,#F6,-/(!<!&'!*/(!.=*6*/(!&,/-/!&'!'(%/()!<!*/!'*6.,&/.,?-!&'!*#(!
3'./-,(3#(! F6'! *#(! +/%?4'-#(! 6%,*,B/-! +/$/! 3/-,+6*/$! '(%/(! <!
#%$/(!25/(!&'!('G/*,B/.,?-!&'!*/!$'(+6'(%/!,-36-'!,--/%/!(#-!$'%#(!
,3+#$%/-%'(!'-!*#(!F6'!'*!+'B!.'0$/!+6'&'!.#-%$,06,$@!
! H-! *#(!I*%,3#(!/G#()!'*!-I3'$#!&'!3#&'*#(!&'! ,->'..,#-'(!
6%,*,B/-&#!'*!+'B!.'0$/!.#3#!:#(+'&/&#$!('!:/!2,(%#!,-.$'3'-%/&#@!
 230
!"# $"%&'("# )*# +&,# *,-.)/&,# ,&0'*# +"# /1-*'"22/31# *1-'*# *+#
4&,5*)")&'# %# *+# 5"-36*1&# ,*# 4"1# ++*7")&# "# 2"0&# .-/+/8"1)&#
0"2-*'/",9# -"+*,# 2&$&# :%2&0"2-*'/.$# -.0*'2.+&,/,# &# ;"+$&1*++"#





7/'.,# *1# +&,# +*.2&2/-&,# +&2"+/8")&,# "+'*)*)&'# )*# +",# 2C+.+",#
*1)&-*+/"+*,#*1#+"'7",#)*#5*8#2*0'"9#1.*,-'&#,/6./*1-*#&0D*-/7&#>.*#
5'&>.1)/8"'#*1#*+#5"5*+#)*#+&,#+*.2&2/-&,#).'"1-*#+"#/1>*22/31<#E&'#
&-'&# +")&9# -"$0/C1# 1&,# 5'&5.,/$&,# *,-.)/"'# +&,# 5&,/0+*,# *>*2-&,#




,/1#$"2'3>"6&,9#4*$&,#&0-*1/)&# /$?6*1*,#)*# +"# /1>*22/31#"#1/7*+#
2*+.+"'#%#4*$&,#)*$&,-'")&#5&'#5'/$*'"#7*8#F.*#+"#5/'&5-&,/,#%#+"#
+/0*'"2/31# )*# H!IJ# *,-?1# '*+"2/&1")",# 2&1# +"# $.*'-*# 2*+.+"'#
/1).2/)"# 5&'# .1# 7/'.,# *1# .1# &'6"1/,$&# 2&$5+*-&<# K",-"# "4&'"9#
".1F.*# 4"# 4"0/)&# *1# +&,# L+-/$&,# "M&,# 1.$*'&,&,# "7"12*,# *1# +"#
/17*,-/6"2/31#,&0'*#*,-*#-/5&#)*#$.*'-*#2*+.+"'9# +"#5/'&5-&,/,#,&+&#





O"$0/C1# "1"+/8"$&,# +"# *N5'*,/31# "# +&# +"'6&# )*+# -/*$5&# )*#
1.$*'&,&,# 6*1*,# F.*# 5"'-/2/5"1# *1# +"# '*,5.*,-"# /1>+"$"-&'/"9# +&#
F.*# 1&,# 4"# "5&'-")&# )"-&,# )*# +"# )/1?$/2"# )*# +"# '*,5.*,-"<#
O*1/*1)&# *1# 2.*1-"# +"# /$5&'-"12/"# )*# +&,# $"2'3>"6&,# %# )*# +"#





?@A@9+ B2"12$+ %$+ "$6$%!&(+ ,C%+ !"#$%&!'(6!>"+ $"+ $%&$+ (%0$6&*;+
D$,*%+6*,04*-()*+12$+/(+%*-4$$<04$%!>"+)$+/(+!"#$%#&'()*+,+)$+
0$7+6$-4(+&!$"$+04*0!$)()$%+("&!#!4(/$%+=(+12$+6*"5!$4$+04*&$66!>"+
























E"# =,# 304'+%'-C-30,FG# H>=GI# .'%# &'(# )'*+,# 27/4+:# -0# &,&'%#
32&7+4,04'# 4,047# .-+,04'# '%# .'/,++7%%7# .'# %,/# %,+8,/# )727# '0# %,#
+'/&-'/4,# 302-034,+3,"# $/47# &7.+D,# ;,)3%34,+# '%# -/7# .'%# &'(# )'*+,#




)704+,&7/3)3:0# ,%# 9'072,# 1-2,07# C-'# &7/''# -0# 603)7# 9'0"# =,#
.38'+/3;3),)3:0# 7)-++3.,# .-+,04'# %,# '87%-)3:0# .'# '/4,# ;,23%3,# .'#
9'0'/# &+7*,*%'2'04'# 1,# ,;')4,.7# ,# %,# ;-0)370,%3.,.# .'# %7/#
23/27/"#
#
M"# =7/# '8'047/# .'# .-&%3),)3:0# 9J03),# 7)-++3.7/# .-+,04'# %,#
'87%-)3:0#'0#'%#&'(#)'*+,#)72&%3),0# %,#)72&,+,)3:0#;-0)370,%#.'#

















6&8! ,&=5(! ,.3.!3./&0.! 6(5(! &0! &)4%/-.! /&! 0(! 5&)6%&)4(! -+3%+&!
(+4-'-5(0! &+! 4./.! )%! ,.+@%+4.2! 6(5(! 0(! '-)%(0-8(,-9+! /&! 0()!







• ./012/% 35, 6%)+, 75, 8)0)', 95, :%;"./'+, <, =>?@>A,
B3'/'&(./%+'(%)*5, .CD/.++%)*, '*-, )*();.*E, )1,
%*(./$."F%*GH,'*-,%(+,/.&.D()/+,%*,I.#/'1%+3,=!"#$%&'('$%AJ,
6.0,B)2D,K22"*)$,LM4NMG@?HJ,
• ./012/% 3O5, 6P'IGQ)+'$.+, !O5, !./.%/), !5, :)/*GB"*P, R5,
B)+(',SS5,6%)+,75,Q)2./),<5,:%;"./'+,<5,8)0)',9,=>?@TA,
K*(./1./)*G%*-"&.-, ;.*.+, )1, (3., .CD'*-.-, K:KU, 1'2%$E,
+3)V, &)*+./0.-, '*(%0%/'$, '&(%0%(%.+, %*, *)*G2'22'$%'*,
+D.&%.+J,!W)7,)*.,N4.@???@XJ,
• ./012/%35,Q)2./),<5,6%)+,75,0'*,-./,Y''/(,S5,:%;"./'+,<5,
S.%Z./, <[5, 8)0)', 9, =>?@TA, B.$$"$'/, 0%+"'$%I'(%)*, )1,
2'&/)D3';., DE/)D()+%+, '*-, %*(./$."F%*G@\, /.$.'+., %*, ',
0%/'$, 3.2)//3';%&, %*1.&(%)*, %*, I.#/'1%+3, $'/0'.J, ], Y%/)$,
^^4@>?>HG@>?T?J,
• ./012/% 35, :)/*GB"*P, R5, 6%)+, 75, :%;"./'+, <5, 8)0)', 9,
=>?@XA, !/)%*1$'22'()/E, B'+D'+.G', '&(%0'(%)*, '*-,
'*(%0%/'$, +('(., %*-"&.-, #E, ', I.#/'1%+3, D./1)/%*, '1(./,
D)++%#$., &.$$"$'/, '*-, 1"*&(%)*'$, -%0./+%1%&'(%)*, 1/)2, ',
2E.$)%-, '*&.+()/J, ], K**'(., K22"*J, 6_K4 
@?J@@XN`???TL@>^MJ,
• ./012/%35,:%;"./'+,<5,8)0)',9J,<*(%0%/'$,%**'(.,%22"*.,
/.+D)*+., %*, I.#/'1%+3, =!"#$%& '('$%AJ, S'*"+&/%D(, %*,
D/.D'/'(%)*J,
_(3./,D"#$%&'(%)*+4,
• W.%/), ]S5, ./012/% 35, !%'II)*, SB5, <//'*I, ]<5, 8)E', S5,
W'2'+, ], =>?@?A, U3., '*(%G%*1$'22'()/E, '&(%0%(E, )1, (3.,
D)$ED3.*)$, /.+0./'(/)$, 2'E, #., D'/(%'$$E, /.$'(.-, (),
%*3%#%(%)*, )1, ("2)"/, *.&/)+%+, 1'&()/G'$D3', =U8:G'$D3'A,
D/.G2Q8<,+D$%&%*;J,S)$,K22"*)$,TM4@@@TG@@>?J,
 238
• !"#$%&'$() *+) !"#$%"& '+) !,#$-$.,/%0".#(1',/) &2+)








#,5B"$5,5) 3$) /,H#4D35I) A".,E) A3A3G) I'A4$)
3$DE4AA4C"#F).35,45,5Y)T'HA3CC,.)D"#)B'HE3G4C3"$J)
 
 
 
